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THE ONE HUNDBED AND 
FIFTY TON PORTABLE 
SUN SCALES OF THE 
WATEBVLIET ABSENAL. 
It is a trite saying that 
all modern science is built 
upon the balance. Modem 
chemistry developed its 
possibility of growth only 
when chemical balances 
began to be used in the 
laboratory. In physics, 
which is one of the sciences 
of measurements, the same 
truth holds. All the mod- 
ern developments are due 
to the exact determination 
of weights and measures. 
Of late years the same fact 
has begun to hold in the 
case of the mechanical 
arts. The charges of flux 
and ore for. the blast fur- 
nace and of steel for the 
crucible are now accurate- 
ly weighed and precise re- 
sults in metallurgy are ob- 
tained by the aid of scales. 







DETAILS 



AND CONNECTIONS 



SCALE. 



The same is true for many 
other branches of the arts. 
We illustrate in our pre- 
sent issue a portable plat- 
form scale, furnished by. 
the Fairbanks Company, 
of New York, which is 
probably the largest of its 
class in the world. It was 
designed and built by the 
firm of E. & T. Fairbanks 
& Co., of St. Johnsbury, 
Vt., for use in theWater- 
vliet Arsenal, near Troy, 
N. Y. It has a total ca- 
pacity of 300,000 pounds. ' 
The scale is carried on 
eight 30. incb wheels, four 
on a side. These support 
the lower bed frame built 
up of ISinch I-beams. Di- 
rectly over each wheel is a 
, link, the aperture In whose 
bottom forms the fixed ful- 
crum for one of the scale 
levers, there being eight of 
these main levers, fouron. 
each side. Above the cen- 
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ter bearing or knife edge of each lever Is an 8 Inch 
I-beam running transversely, and 12 Inch longitudinal 
I-beams, each 15 feet long, rest upon these 8 Inch 
beams. There are, therefore, four transverse beams, 
each beam resting on two of the scale levers. The 
other ends of the scale levers, provided with knife 
edges, communicate by vertical links with a transverse 
lever, one of which levers answers for two main levers. 
For each pair of transverse levers, which nearly touch 
In the center longitudinal axis of the scale, Is a second 
lever, this time a longitudinal one, of which there are 
two. The two ends of these levers, almost touching, 
operate a single transverse lever, which runs out to the 
weighing beam and Is connected thereto In the usual 
way by links and knife edge pivots. From the origi- 
nal scale levers, which directly bear the weight of the 
platform to the weighing beam, there Is, therefore, a 
series of three separate multiplications. 

The weighing beam Is of the peculiar type used only 
on the largest scales. The sliding poise reads directly 
to the large units, whose designations are engraved on 
the beam. On the poise Is a subsidiary weighing beam, 
with Its own smaller sliding weight, by which a read- 
ing to divisions of ten pounds Is obtained, by Inspec- 
tion, which can by the eye be still further divided If 
desired. 

Links are applied to prevent oscillation of the plat- 
form in either direction, but allow It perfect freedom 
of vertical motion. 

The platform is 12 feet wide and 15 feet long. When 
loaded to its full capacity the scale undoubtedly repre- 
sents the greatest concentration of weight under the 
circumstances on any portable scale ever built in this 
country. The platform is made of 3 inch oak, and on 
it are placed four chocks or blocks for the gun to rest 
on. Each chock has cut out of it a portion of a circle 
of 60 inches diameter. These chocks are spaced equally 
distant, each of them coming directly over one of the 
transverse I-beams, and, therefore, directly over the 
central knife edges of the scale levers. This is of itself 
a very interesting feature, and it has been found that 
however the weight of the gun is borne, whether by 
any pair of chocks or by all at once, the weight is given 
with precisely the same accuracy. To test the capacity, 
three guns were placed on it at once, making a total 
of 150 tons, which it weighed without diflBculty. 
' As a practical illustration of what the scale would do 
once when a guu was resting on it and had been 
weighed, one of the oflBcers of the Arsenal stepped 
upon the platform and while there he was weighed. 
Although the scale was loaded with thousands of 
pounds in the shape of the gun, the oflBcer Was weighed 
to within one pound of his known weight. A paper 
dollar bill placed on the end of the scale beam, when 
the scale is adjusted, is suflBcient to disturb its equi- 
librium. 

The object of makingthe scale so short was toenable 
it to be run across the building and off the main di- 
vision of the floor, behind the row of columns seen on 
the left of the cut. A pair of channel beams, flat sides 
upward, are laid across the building for it to roll on. 
As we illustrate it, the scale holds a 12 inch gun weigh- 
ing 52 tons. 
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Paints for IronTrork. 

At a recent meeting of the Association of Engineers 
of Virginia, Mr. 8. Wallls gave the members some in- 
teresting and valuable hints respecting the protective 
painting of structural ironwork. He recommended 
that the first coat should be of red lead ground in raw 
linseed oil, used within two or thr^e weeks after mix- 
ing, and kept thoroughly mixed while in use. This 
coat dries in from 34 to 30 hours. If the finish is to be 
black, the next two coats should be made up from a 
paste composed of 65 per cent of pigment and 35 per 
cent of raw oil. The pigment is to consist of 65 per 
CBBt of sulphate of lime, 30 per cent of lampblack, and 
5 per cent of red lead as a drler^he whole thinned to 
a proper consistency with pure boiled oil. If the finish 
is to be in red or brown, the paste should be composed 
of 75 per cent of pigment and 25 per cent of pure raw 
oil : the pigment to consist of 55 per cent of sulphate of 
lime, 40 per cent of oxide of iron free from sulphur and 
caustic substances, and 5 per cent of carbonate of lime 
as a drier. The sulphate of lime is to be fully hydrated. 
At American prices, this paint will cost, ready for use, 
about 60 cents per gallon. Lead paints are not recom- 
mended for finishing coats, on account of chalking; 
neither is zinc, on account of cracking. Graphite paint 
does not dry well in Unseed oil, and is not impervious 
to water. Its color is steel gray. 



Coloring Iiantern Slides. 

At a recent meeting of the Royal Society of Dublin, 
Sir Howard Grrubb in the chair. Dr. J. Alfred Scott 
described a method, which he said he had devised, for 
coloring lantern slides, referring to that class of slides 
that are produced on photo-gelatine plates. The de- 
scription of his method is in close accordance with that 
of-Mr. G. M. Hopkins first published in the Scientific 
American of March 11, 1893. Dr. Scott will no doubt 
be glad to award the priority to Mr. Hopkins. 
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ELEVENTH ANNUAL MEETING OF THE INSTITUTE OF 
ELECTKICAL ENGINEEBS. 

The American Institute of Electrical Engineers held 
their eleventh annual meeting In Philadelphia, be- 
ginning Tuesday morning. May 15, under the chair- 
manship of Prof. Edwin J. Houston, who was elected 
president of the society. The president's address was 
devoted to " A Review of tke Progress of the Ameri- 
can Institute of Electrical Engineers," and traced the 
work of the society during its decade of existence. 
Prof. Wm. A. Anthonj; spoke on " Light Distribution 
and the Use of Lamps." After the proceedings of the 
day were over, receptions were tendered thesociety by 
the Manufacturers' Club, by the Engineers' Club, and 
by the Electrical Section of the Franklin Institute. 
On Wednesday other papers were read and discussed. 
One was on "Some torage Battery Phenomena," by 
Prof. W. W. Qriscom. He maintained that in this 
country storage batteries were worked to too close a 
margin. In Europe they have succeeded ; here they 
have failed. Prof. Francis B. Crocker and C. Howard 
Parmly, of New York, presented a paper on " Unipolar 
Dynamos for Electric Light and Power." "Tests of 
Closed Coil Arc Dynamos," by R. B. Owens ; "Rela- 
tive Advantages of Toothed and Smooth Core Arma- 
tures," by Alton D. Adams, were among the papers 
read. In the evening the annual dinner was given. 
Thursday was devoted to various excursions and 
pleasure trips. The meeting was largely attended, 
nearly one hundred members sitting at the dinner. The 
papers were printed and copies distributed among the 
members, so as to enable better discussion to be given 
each one. The standing of the institute and the per- 
manent form given to its volumes of proceedings ope- 
rate to make its annual meeting one of the events of 
the year. 

■ ■> ^ < • > » ■ 

THE BICYCLE AS AN EXAMPLE FOB IMFBOVEMENTS 
IN TBANSFOBTATION. 

For many years man has attempted the construction 
of a successful road machine to/be propelled by the 
rider. The first signs of real success came In the ap- 
plication of crank propulsion to the old velocipede. 
The next development was the introduction of elastic 
tires of India rubber. Then came the last and greatest 
improvenlent, the plieumatic tire. Meanwhile the pro- 
portions and details of the machine were constantly 
changing, until the wheel of to-day was evolved, with 
its ball bearings wherever possible, and with air- in- 
flated tires. The mere business of making and selling 
bicycles will soon be, if it is not already, one of the 
leading industries of the country. 

Where he has to propel himself, man naturally lias 
done everything to facilitate the work. The principle 
bearings of a bicycle, aU except those of the chain 
gearing, work on hard steel balls, running with a 
minimum of friction and readily adjustable for end 
shake. The old solid rubber tire enabled the average 
rider to make high speeds ; the modem pneumatic tire 
adds three or four miles an hour more to his rate. But 
while man has effected these improvements where his 
own individual exertions are concerned, (iocs it not 
seem as if he had neglected to extend his ingenuity to 
horse, steam, and electrically propelled vehicles ? An 
impression that the bicycle has engrossed all the time 
of the constructor and inventor of improvements in 
vehicles is created — the carriage and the rail car seem 
awaiting their turn. 

The lessons of construction taught by the bicycle are 
valuable as much in their exclusion of the unsuccessful 
as in their lessons of achievement. It has been found 
that a machine with some twelve finely adjusted, ap- 
parently delicate ball bearings can, without repeated 
oiling or attefltion, be driven for hundreds of miles 
through dusty roads. It has been found that lightness 
of structure is made possible by the pneumatic tires, 
which prevent destructive jarring; every time abioycle 
noiselessly glides past a rattling carriage, whose wheels 
rotate on thickly greased axles, and where every stone 
and inequality in the road opposes progress, seems to 
tell the story of the superior construction of the bi- 
cycle. Yet we are content to rest with the develop- 
ment of the man-propelled vehicle. It certainly is 
time something was done for the other. 

A few solid rubber-tired carriages, still fewer pneu- 
matic-tired vehicles, are seen upon our roads and 
streets. The pneumatic sulky used on the race track 
is a side issue. Roller or ball bearings are a rarity 
among carriages and on railroads. It is unquestionable 
that if it could be done, a veritable revolution in steam 
and electric transportation might be brought about 
by the further application of these improvements. It 
seems absurd to suggest a steam railroad car on pneu- 
matic tires. But light short cars could certainlj- be 
carried on elastic tires of some kind, which would do 
away with the greater part of the noise and injurious 
jarring of iron wheels against steel rails. 

The friction of car wheels is greatly diminished bj- 
roller or ball bearings. By every improvement in 
the direction of preventing jarring, lightness of con- 
struction would be favored. The whole system of 
transporting passengers in vehicles operated by steam 
or electricity is subject to radical modifications. The 
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rail oar, as now used, Is open to criticism In many re- 
spects. Possibly the whole system of operating rail- 
roads jnay yet be changed. But It Is hard to believe 
that the lesson taught by the bicycle cannot be of use 
to the railroad engineer. Elastic tires, light construc- 
tion, almost frlctlonless bearings, should have some 
place In his economy. 



Planet Notes for June. 

BY H. C. WILSON. 

Mercury will be " evening star " during June. On 
the 32d he will be at his greatest distance (elongation) 
east from the sun, and will set about an hour and a 
half later than that body. This month will be a good 
time both for daylight and evening observations of 
this planet. Its phase will be gibbous during the first 
half and crescent during the last half of the month. 
The moon will pass by Mercury on the evening of June 
4, conjunction In right ascension occurring at 10 h. 
32 m. central time. 

Venus will be "morning star," rising about two 
hours before the sun..' She Is getting around toward 
the farther side of her orbit, so that her brightness Is 
decreasing considerably. At the same time her phase 
Is becoming more gibbous. At the beginning of the 
month 067 and at the end 076 of her disk will be 
Illuminated. 

Considerable has been said lately about the dark 
part of the disk of Venus being visible, just as the 
dark part of the new moon Is visible. Several ob- 
servers claim to have seen the complete outline of 
Venus' disk a few days before she disappeared In the 
rays of the sun this past winter, when her crescent 
was very narrow. We may say, I think, that this 
visibility is not from the same cause that renders the 
dark part of the moon visible, viz.: Reflected earth- 
shine. Venus is more than 100 times as far as the 
moon from the earth, and, therefore, would receive 
less than the ten-thousandth part of the light thrown 
upon the moon. The most probable explanation is that 
Venus has a dense atmosphere, possibly more extensive 
■than that of the earth, so that her twilight is longer, 
and extends far enough into the dark hemisphere to 
become visible from the earth as a complete ring of 
light when the crescent of direct illumination is small. 
The observer discerning the outline of the dark part 
of the planet, by this faint ring, would naturally have 
the impression of seeing it all. 

Mars will be at quadrature, 90° west from the sun, 
June 17, and will be in position to be observed after 
midnight during this month. Mars will move north- 
east during June, from Aquarius across a llttl > corner 
of Pisces into Cetus. The phase of the planet will be 
smaller this month than at any other time in the year, 
only "84 of the disk being illuminated. Mars will be 
in conjunction with the moon, about 3° south of the 
latter, 48 m. after midnight, June 25. 

Jupiter and Neptune are not to be seen during June. 

Saturn is making the turn of the loop in his appa- 
rent path among the stars of Virgo. He will begin 
to move eastward after June 21. The amateur should 
not fail to make the most of these summer months in 
the study of this planet. The surface markings on so 
bright a planet are almost as likely to be seen with a 
small telescope as with a large one. The moon will 
pass by Saturn, 4° south of the latter, June 12, at 2 h. 
41 m. P. M. central time. 

Uranus will be in his most convenient situation for 
observation during June, being near the meridian 
during the evening hours. He ought to be easily 
found by means of stars a and jit Librte. Look about 
1° 30' west and 30' north, i. e., 3 diameters of the moon 
west and 1 diameter north, of a, for a star with a dull 
green disk a little brighter than the star^. — Popular 
Astronomy. 

■» < » ! > 

ArcbsBoIoglcal Notes. 

Pi of. Waldsteln, in giving his report to the managing 
committee of the American School of Classical Studies, 
at Athens, on the excavations made at Argive Herteum 
in 1893, under his direction, mentions a number of im- 
portant results. 

The work was directed upon the uncovering of the 
site of an ancient temple, perhaps the oldest in Greece. 
At one time 240 men were engaged. They found a 
portion of the temple wall a little over three feet in 
height by about forty-five feet in length. Very inter- 
esting specimens of bronzes, engraved stones, and 
pottery were unearthed. Vestiges of other buildings 
whose use is not yet determined were found below the 
temple terrace. Some indications point to their being 
the houses of the attendants of the temple. A por- 
tico which had at least nineteenplllarsalong its center, 
some of them found in situ, was uncovered. 

Near by, an intricate building, which contained a 
number of rooms, offers a rich field for further study. 
Already a beautiful torso of a draped female figure, 
three marble heads, and other fragments have been 
taken from it. Terra cotta plaques, ceramics, bronzes, 
engraved gems, and glass scarabs were discovered In 
other parts of the same building. Parts of the enta- 
blature of a Doric builcling, with traces of colors, reds, 
blues, and greens, were also found. On the whole, 



Prof. Waldsteln feels that further excavation on this 
site will undoubtedly lead to very valuable results. 
The inscriptions have been given to Prof. Wheeler for 
study. 



The ruins at Delphi have yielded some Important 
treasures in the past year. It is believed that among 
the remains of buildings some of the walls of the tem- 
ple of the Pythian Apollo have been found. An archaic 
statue of Apollo in very good preservation had been 
used for building material. It is of more than natural 
size, in standing posture ; the face is flat and triangu- 
lar ; the limbs are stiff and angular, the arms hang 
close to the sides and the fingers are closed. The hair 
falls in cylindrical locks upon the shoulders. It sug- 
gests Egyptian work, so different is it from the grace- 
ful Apollos of later time. 

M. Homolle believes that the Treasury of the 
Athenians at Delphi, of which Pausanlas wrote, has 
also been uncovered. He and his assistants are piec- 
ing together architectural fragments and sculptures 
which he hopes to prove belonged to that famous 
building. The sculptures show the grace and pre- 
cision due to sharp and delicate execution. The build- 
ing must have been small, though larger than the 
largest of the treasuries of Olympla. If M. Homolle can 
establish the correctness of his theory about this struc- 
ture, he will give a most important date in the history 
of art. 



A mound at Marathon has been so thoroughly in- 
vestigated that there seems to be no doubt that it was 
erected over those who perished in the battle with the 
Persians. 

Vases in black and red figured decoration, "Attic- 
Corinthian" and " Proto-Attic, " point to the fact that 
not only was there a celebration after the funeral 
rites, but that probably annual celebrations were held 
on the field. 



The British school working at Megalopolis is clear- 
ing the parliament house or Thessilion of the 10,000 
Arcadians. It is a most interesting type of an early 
Greek building. The " columns radiate from the 
center, so as to obstruct as little as possible the view 
from all parts of the house, while they still preserve in 
their plan the lines parallel to the sides of the build- 
ing necessitated by the structure of the roof." — Con- 
densed from American Journal of Archceology. 



Hard Water. 

BY SIB BENJAMIN WARD BICHABDSON, H.D., F.B.8. 

In many fashionable and, in many respects, beauti- 
ful and healthful watering places, much inconvenience 
is experienced from the hardness of the water. I could 
point to two famous seaside towns where real injury to 
health is the result of the hardness of the water. The 
visitor arriving there for change and rest finds himself 
for a few days much improved, owing to the change of 
air and repose from work. Then he becomes low- 
spirited, is dyspeptic, feels himself distended with 
gases in the stomach and intestines, sleeps indifferently, 
is constipated, passes a large quantity of pale urine, is 
somewhat hysterical, and declares that the place, much 
as he may admire it, does not suit. Sometimes he feels 
pain in the stomach, rising up on the left side to the 
shoulder, and speaks of his liver being sluggish. He 
takes alteratives, but they do not relieve him, and he 
leaves, condemning the place for some fault he does 
not understand. In nine cases out of ten, all these 
symptoms are due to hardness of the water, and to 
nothing else. 

The favorite sea resorts where this fault occurs ought 
to know this fact. Brighton ought to know it ; East- 
bourne ought to know it; Bournemouth ought to 
know it. These towns spend large sums on means ad- 
mirably intended to make their visitors comfortable ; 
but they fail in this one particular, vital as it is. They 
fall also without any reason, for they have the means 
at their command for remedying the evil at once, if they 
would only take the lesson. The governing body of 
every tpwn where the water is hard should send a com- 
mittee to the city of Canterbury to learn the simple 
method of softening the water by the Porter-Clark 
process on a large scale. Canterbury is not a fashion- 
able watering place, but it has set the example of ren- 
dering healthful one of the grand necessities of life — 
drinking water. The inhabitants of that city have all 
their water supplied to them at four degrees of hard- 
ness, and the result is excellent in every way. 

Hard water produces the temporary symptoms named 
above. It does more : taken for a long time, it causes 
derangement in the function of the kidney, and is very 
favorable to the deposit of stone in the bladder. It 
also Interferes with the proper infusion of vegetable 
substances, like tea and coffee, and causes incrustation 
of vessels in which water is boiled. For ablution and 
for baths it is very objectionable, and it gives to the 
laundress much unnecessary trouble. So much the 
more important is it, therefore, that in all places, but 
in resorts of health particularly, it should be properly 
softened and made a surer means of cleanliness as well 
as of constitutional invigoration. 
How to Soften Water at Some. — The above opuscnlum 



suggests to me to describe the late Mr. Alderman Hal- 
lett's mode of softening water on a small scale. It is 
very practical. Place near together two two-gallon 
stoneware casks. Pill one with the hard water, a half 
pint of lime water being first put in. After standing 
twenty-four hours the supernatant water will be as 
clear as at first, and at the bottom of the vessel will be 
found a precipitate of chalk. The shape of the vessel 
is best if cylindrical, with the tap-hole a short distance 
up the side. This form of vessel allows the process to 
be completed within twelve hours. The second cask 
(or vessel) is provided to insure a reserve of softened 
water while the other is being treated. No weighing 
of lime is rt^qulred. The lime water is obtained by put- 
ting into a stoppered bottle fresh caustic lime, and 
water is to be poured on it to fill the vessel. In a few 
hours the upper part of tli e fluid is qu Ite bright, and is 
saturated with lime. The charge of caustic lime need 
not be renewed of tener than every two or three months. 
If it is objected that the quantity is small, more vessels 
can be used, or larger ones, so as to meet the require- 
ments. There is also an advantage in having the water 
only stored a day or two during hot weather, since on 
standing it soon ceases to have a brisk taste. Persons 
who are liable to irritation of the mucous membrane 
from hard water quickly derive benefit from the con- 
tinued use of this softened water for drinking pur- 
poses. 

The softening process might easily be adopted by 
laundresses by using large casks; the saving in soap 
would well repay them for a little trouble. 

1 cwt. lime will do the work of 2034 cwts. soap. 

Cost of 1 cwt. quicklime, Sd. 

Cost of 20J4 cwts. soap, £4V Is. 8rf. 

There is, therefore, very little question that the adop- 
tion of some such mechanical means of mixing, com- 
bined with a rapid filtering of the separated chalk, is 
soon paid for through the large saving in soap alone. — 
The Asclepiad. 



Destructive Fires. 

Several disastrous fires have lately taken place by 
which property to a large amount has been destroyed. 
On Sunday, May 12, soon after the morning service was 
over, a fire broke out in the organ loft of the great 
church of Dr. Talmage, Brooklyn, N. Y. In a very few 
minutes the entire edifice was in flames, which spread 
with astonishing rapidity to the adjoining buildings, 
one of which, the magnificent new hotel known as the 
Regent, was soon destroyed. Several dwelling houses 
were also damaged. The Are in the church was sup- 
posed to be due to a spark from one of the electric at- 
tachments of the organ. The loss on the church is 
$350,000. Loss on Regent hotel, $850,000. Loss on 
other buildings, $150,000. 

On M9,y 15 a fire kindled by boys underneath the 
grand stand of the Boston Baseball Club set fire to 
that structure,' which created such an intense heat and 
spread so rapidly to adjoining bulldingsthat three fire 
engines had to be abandoned and were lost in the 
flames. The adjacent buildings were mostly dwellings 
of wood, and the fire licked them up with amazing 
swiftness. Nearly twenty acres were burned over, em- 
bracing over a hundred buildings, rendering five hun- 
dred families homeless. Loss, $500,000. 

May 12 the barrel house of Emery's refinery in Brad- 
ford, Pa., took fire, presumably by spontaneous com- 
bustion. The loading racks and five oil tank cars 
standing on a side track of the Buffalo, Rochester & 
Pittsburg road were also burned. A dome of the iron 
tank was shot up into space 300 feet, and came down 
with a crash an eighth of a mile away. 



Search Icights and Torpedo Boats. 

A test of the value of search lights for naval pur. 
poses was lately made at the naval station, Newport, 
R. I. It was arranged that during the evening of the 
15th Inst, the torpedo boats Cushlng and Stiletto 
should endeavor to enter the harbor while search 
lights should be employed in detecting them if pos- 
sible. 

The Cushlng was painted nearly a black, while the 
Stiletto was left a dark green. The test took place 
at 9:30 in the evening. The boats entered the range of 
the search light and passed to their anchorage while 
the officers were still looking for them at the entrance 
to the bay. For ten minutes the boats were in the 
open channel, but the deep color of the vessels blended 
with the color of the rocky shores so they were not de- 
tected. 

In general, the search lights may be depended upon 
to show up the presence of vessels at a distance, but in 
this case there was a failure. 



Kemedy for Onion Maggot. 

Half a pint of kerosene is well mixed with a pailful 
of some dry material, preferably wood ashes, but sand, 
sawdust, or even dry soil will do fairly well, and after 
the plants are well up and the trouble is at hand a 
sprinkling of this mixture along the rows about twice 
a week during the time the fly does its work will be 
found a sure preventive. 
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AN IHPBOVED 0B£ CBUSHEB. 
This machine, adapted to crush gold, silver, or other 
ores, forms the subject of a patent recently issued to 
Mr. Frank Bishop, of No. 1265 Washington Avenue, 
Ogden, Utah. Its circular base carries four sets of 
posts, in which are journaled four horizontal radial 
shafts, two of these shafts having on their outer ends 
pulleys connected by belting with a suitable source of 
power. On each of the shafts is a step pulley, and on 
these steps of thie four pulleys rest similar steps on the 
under side of a circular ring-shaped bed, near the outer 
edge of which, on the under side, is a gear wheel or 
rack in mesh with gear wheels on the power shafts. 
On the top of the bed is a facing on which the crush- 
ing of the ore or stone takes place, and in the facing 




valve has an upper and lower seat, and the two valve 
disks are mounted on one stem, on the upper end of 
which is a block to which is coupled a rod carrying a 
float. The block is also attached to the inner end of 
an arm pivoted upon a bracket supported by the 
casing, the arm carrying an adjustable weight. The 
float on the rod coupled to the valve stem slides freely, 
its upward movement being limited by an adjustable 
collar on the rod, and its downward movement by the 
block on the upper end of the valve stem. When the 
float exerts upward pressure on the collar the valve 
will open, and it will close when the water lowers so 
that the float strikes the block. 

Further information relative to this invention may 
be obtaifted of Mr. P. Braender, No. 363 West 118th 
Street, New York City. 



BISHOP'S OBE CBTTSHEB. 

are concentric annular V-shaped grooves, correspond- 
ing to oppositely shaped ridges on the peripheries of 
the four crushing rollers. The latter are on radial 
shafts arranged in line with and supported by the 
four sets of posts in which are journaled the lower 
shafts, but the boxes in which are journaled the shafts 
of the crushing rollers have a vertical movement, 
springs being arranged to press upon the tops of the 
boxes with a tension which may be regulated by 
a set screw at the top of the post over each bear- 
ing, each roller, therefore, having such yielding 
movement as may be desired, according to the ma- 
terial being crushed. The upper half of each roller 
is inclosed by a suitable casing, one of the cas- 
ings being partly broken away in the illustration, and 
the bed has an outer and inner annular flange, circu- 
lar screens being attached to the upper edges of these 
flanges, against which the crushed material is thrown 
by the centrifugal force of the revolving bed, only 
that which is sufficiently fine being passed through 
the meshes of the screens. Scrapers suspended from 
the roller casings guide the material on to the corru- 
gated facing in advance of the rollers, the material 
being fed from a hopper by means of screw conveyers 
and introduced through suitable feed openings in 
the base. The outer lower edges of the screens ex- 
tend into semi- ring shaped receiving troughs or spouts, 
which lead the material discharged to settling tanks. 
This machine is designed to crush a large amount of 
ore with a minimum expenditure of power. 



AN ATTTOHATICALLT OFEBATING EIECTOB. 
In the improvement shown in the illustration, 
patented by Mr. Nicholas Power, of New York City, 
the valve is perfectly balanced by an adjustable coun- 
terpoise to remain in whatever position it is placed by 
a float, which controls the action of the valve. Fig. 1 
is a sectional view through the valve, and Fig. 2 shows 
the improvement in connection with an ejector, as it 
might be placed for draining cellars and similar pur- 
poses. Tlie ejector may be of any of the well known 
types, connected at one end with a discharge pipe and 
at the other end with a supply or pressure pipe. The 




POWEB'S EJECTOS. 



Tbe Stnff we are Made of. 

Take the case of a lovely human face. It may be 
asked, " What can science say about this without de- 
tracting from its charm ? " If beauty were only skin 
deep, we might dread her interference here. But 
science says that beauty is not skin deep. She can tell 
you that half the charm of that face — at least the ex- 
pression — is a matter of little muscles and a complex 
labyrinth of nerves. That the curves of the lips, the 
glance of the eyes, the droop of their lids, are a matter 
of the prevalent use of certain small muscles in obedi- 
ence to a prevalent aspect of the mind. Moreover, 
that the use of these organs of expression has come 
down long ancestral lines, and that the mould of the 
features themselves is a question of heredity. " What 
is life?" is a question with which men have puzzled 
themselves in vain from all time. We are not con- 
cemed with an inquiry after an entity which, perhaps, 
has no more separate existence than the old phlogis- 
ton, or principle of Are, of the alchemists. But what 
does concern us most truly is the process of living, and, 
in discussing the stuff we living beings— men, animals 
and plants — are made of, I shall try and lead my 
readers a little way into those mystic haunts tenanted 
by those tiny elves to whose ceaseless activity, from 
the dawn of life upon this globe to this day, are due 
all those embodiments, in endless variety, of energy 
and beauty, without which the world would be a deso- 
late wilderness — a place, indeed, of blue sky and sea 
of sunrises and sunsets, of majestic mountains and 
mirroring lakes, of rocky shores and foam-fringed 
beaches ; of many colors and tints, indeed, but without 
verdure or blush of life, or any sound, save the beat of 
the waves and the sigh of the wind, like an endless la- 
ment that earth and sea had missed the purpose of 
their creation. A little child's idea of his body is that 
of a trunk, head (with mouth, etc.), legs and arms, and, 
practically, grown people — at least those who enjoy 
good health — go no further in their analysis. But the 
truth is that that which we call ourselves is the sum of 
a countless host of tiniest lives, each tiny life contribut- 
ing its tiny share to the maintenance of that marvel- 
ous and complex organization known as a living body. 
As soldiers make the stuff of which an army consists, 
as citizens are the stuff of which a state is made, so the 
stuff which goes to make not only ourselves, men and 
women, but everything that has breath and life, and 
the stuff which goes to the moulding of those exquisite 
creatures of form and color and perfume— the flowers, 
as well as of the ancient fathers of the forest, that 
stuff consists of living particles.— iSMwdoj/ Magazine. 

■ * I I I » 

Fireproof Buildings. 

A writer in the New York Recorder, commenting 
on the destruction by fire of the Rev. Dr. Talmage's 
Tabernacle, in Brooklyn, adds : 

What is fireproof ? 

Iron isn't, because it melts in fierce heat, and in less 
heat expands. Thus an iron beam between two walls 
may expand so much as to throw one of them down. 
Stone isn't, because in fierce heat it crumbles away to 
dust. The material which is most nearly fireproof is 
good brick. The more it's baked, the harder it gets. 
So the best fireproof buildings have brick terra cotta 
walls, floors of hollow brick, and doors and casings 
only of wood. Even then a fireproof building will 
bum if a very hot fire attacks it from the outside. 
But a fire starting in one of the rooms only burns 
up what's in that room and stops. It never gets very 
hot. 

In such a fire as that in Chicago or Boston, the best 
of buildings would be damaged greatly, even if they 
did not fall. 

Wood, when it is thin, bums very rapidly, but in 
big beams it doesn't catch fire so readily. 

So, in ordinary wooden buildings, it is the hollow 
spaces between the lath and the walls and floors that 
carry the fire out of sight like so many chimneys 
until it is ready to' burst through. These hollow 
floors are one of the greatest dangers in fire. The 
stairway, with its wooden stairs, and the elevator 
shaft, if there is one, are the points of greatest dan- 
ger, because they draw the fire up like chimneys. 

That is why, in case of a fire pretty well started, it 
is always better to go out by the flre escape instead of 
the stairs. 



A SIUPLE AND EASILY CLEANED FILTEB. 
The filter shown in the illustration is designed for 
either high or low pressure, and is especially adapted 
for filtering water used for drinking purposes, being ar- 
ranged to facilitate the thorough cleaning of the filter- 
ing material whenever necessary. It has been pat- 
ented by Mr. Frederick Bommarius, No. 734 N. Ram- 
part Street, New Orleans, La. The cylindrical casing 
is closed by heads connected by screw bolts. Rods 
extending up a short distance from the lower head 
support a ring on which is seated a revoluble screen on 
a vertical shaft whose lower end turns in a step on the 
upper side of the lower head. The screen is readily 
removable, being held between a collar and jam nut 
on the shaft, on whose upper end is a hand wheel, by 
which the screen may be revolved, a collar secured on 
the shaft by a set screw abutting against the under 
side of the upper head, and preventing the screen from 
being unseated by upward pressure: The screen is 
preferably made of two perforated plates with a wire 
netting between them, as shown in Fig. 2, and on it 
is placed the filtering material.- The water to be fil- 
tered is passed through one of the valved pipes into 
the upper end of the casing, the filtered water being 
withdrawn by a valved pipe leading out from the space 
beneath the screen. To clean the filter, the valves in 








B0KHAJIIT7S' EUTEB. 

both these pipes are closed, and water under pressure 
is admitted to the lower side of the screen from an- 
other valved pipe, the water passing upward and out 
through a corresponding outlet pipe at the top. While 
this process of washing is going on, the hand wheel is 
turned to revolve the screen, causing the loosening of 
the filtering material and the breaking up of pre- 
viously formed channels. 



A CONVENIENT LINE CHALKEB. 

This is a device for holding and keeping in a cleanly 
and compact way the chalk line used by carpenters, 
gardeners, and others, and automatically and evenly 
chalking the line. In practical work it has been found 
very satisfactory, having but few parts, being inex- 
pensive to manufacture, and not liable to get out of 
order. The improvement has been patented by Mr. 
Carl E. Anderson, Wood's Holl, Mass. The box or 
casing is divided into two compartments, as shown in 
the sectional view, and journaled in one compartment 
is the reel or spool on which is wound the chalk line, 
on the outer end of which is a ring carrying a sharp- 
ened pin or peg — the ring to be hooked to a nail or 
other projection, or the peg for securing the end of the 
line to a wall, or the ground, etc., as may be desired. 
The other compartment of the casing contains the 
powdered chalk, and is narrowed at its bottom by in- 
clined side strips, forming a V-shaped receptacle, so 
that the chalk always feeds down to the middle of the 




ANDEBSOB'S LINE CHALKEB. 

bottom. In a slot in the top of the partition between 
the cotnpartments is a guide pulley over which the 
line passes, and thence down around a similar roller in 
the bottom of the chalk chamber, passing out of the 
box over a roller in its front wall. As the line rises oat 
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of the chalk, all surplus chalk Is removed by a loop- 
bar scraper. The roller in the chalk chamber may be 
readily removed when it is desired to use the device 
without chalking the line. 



FICOLET'S 



WIHSHTTEST 
"WITHOUT 



HACHIHE 



INDUCTION 
SECTOBS. 

To the ^Editor of the Sdentifie American : 

Having read an article in the French weekly La 
Nature, of April 14, stating that the Wimshurst ma- 
chine made without sectors is something new in the 
way of influence machines, I take the liberty of asking 
your attention to a description of a machine of my in- 




PICOLET'S WIHSHUBST'S INDUCTION MACHINE WITHOUT SECTORS. 



vention which I constructed in 1892. It is like a Wims- 
hurst machine of the disk type, only the plates have 
no sectors on them, and where the brushes of an ordin- 
ary sector machine would be combs are placed parallel 
to the plane of the brush-holders, and extending from 
near the edge to about the length of half the radius of 
the plates. The collectors cover the same part of the 
radius as the combs, and in other respects are like 
those on a Wimshurst machine. The positive pole 
terminates in a small ball, and the negative pole in a 
small disk. 

As nothing touches the disks, I think that my ma- 
chine, as respects wear and friction, is superior to Mr. 
Bonetti's, and although mine is imperfectly made, it 
gives very good results. The plates are 5 inches in 
radius, and the greatest distance that a spark can 
jump across is, under favorable conditions, 5% inches. 

I inclose a diagram to illustrate how the machine 
works. In the diagram, the smaller circle represents 
the front plate of the machine, and the larger circle 
represents the back plate; 

A and B aro the collectors, C and D the combs fac- 



ing the front plate, and E and F the combs facing the 
back plate. 

The machine can be started by holding a positively 
electrified body, an electrophorus for instance, near 
the front plate, opposite the comb, E, while the disks 
are revolving. This positively electrified body acts in- 
ductively on E, attracting negative electricity on to 
the plate opposite E, and repelling positive electricity 
through F on to the plate opposite F. By the rota- 
tion of the back plate, the negative electricity from E 
is carried to the collector A, and the positive electricity 
from F is carried to the collector B. Now, while the 
negative electricity is being carried to A it comes op- 
posite C, and attracts positive electricity to the plate 

opposite C ; and in 
the same way, while 
the positive electri- 
city is being carried 
from F to B, it comes 
opposite D, and at- 
tracts negative elec- 
tricity to the plate 
facing D. The posi- 
tive electricity from 
C is carried to B, 
and the negative 
electricity from D is 
carried to A. The 
electricity that is 
now on the front 
plate acts on the 
combs facing the 
back plate in the 
same way as that on 
the back plate acted 
on the combs facing 
the front plate ; and 
thus the electricity 
on one plate induces 
electricity on the 
other, so that they 
keep up a reciprocal 
action. This action 
is maintained as long 
as the plates are 
made to rotate, and 
is accompanied by a 
powerful discharge 
of sparks between 
the electrodes. 
The distribution of electricity on the two plates is 
shown in the diagram by plus and minus signs. The 
signs farthest from the center of the plates correspond 
to the electricity on the back plate, and the signs 
nearest the center to the electricity on the front plate. 
May 4, 1894. Andre J. Picolbt. 



Sectors of the disks and increasing the number of the 
brushes. It is the practical realization of an idea 
brought out for the first time, we believe, by Mr. 
&eorge Pellissier in 1891 in the Journal de Physique. 

The machine thus modified is represented in Fig. 3. 
We find therein all the elements of the Wimshurst 
machine, less the metallic sectors glued to the disks, 
plus supports that permit of making the brushes slide 
over the diametral conductors. The disks may be of 
glass or ebonite, but the latter material, which is less 
hard and fragile, is generally preferred. The machin.: 
is not excited automatically, but by rubbing one of 
the disks with the finger covered with a little mosaic 
gold. The direction of the current, once determined, 
cannot change. The machine is non-reversible. No 
inversion is produced while running unless the other 
disk is rubbed at a symmetrical point. This fixedness 
of the current and the facility of rapidly and surely 
effecting its inversion constitute valuable qualities in 
therapeutics. 

The discharge also can be varied within wide limits 



ELECTBOSTATIC INDUCTION MACHINES WITHOUT 
SECTOBS. 

The improvement made by Mr. Wimshurst in elec- 
trostatic induction machines through the construction, 
in 1883, of the one that bears his name, is well known. 

This machine is formed, in principle, of two parallel 
disks of insulating material, glass or ebonite, provided 
with numerous sectors. The disks have rapid rotary 
motion in different directions. The difference of 
potential developed manifests itself between two con- 
ductors connected with insulated combs arranged on 
diametrically opposite sides of the disks and embrac- 
ing the two disks on each side. Mr. Bonetti has sim- 
plified the construction of the Wimshurst machine 
and increased its discharge by omitting the metallic 




fig'. l.-BOH£TTrS CYLINDBICAL WIM8HUBSI MACHINE. 




DIAGBAM ILLUSTBATING THE ACTION OF FICOLET'S 
MACHINE. 

either by suppressing some of the brushes or by shift- 
ing their points of contact upon the disks. When the 
entire surface of the disk is brushed by the metallic 
pencils, the discharge is maximum. Measured by the 
Lane electrometer, it is, according to Mr. D'Arsonval, 
three times greater than that of a Wimshurst machine 
of the same dimensions provided with sectors. Upon 
shifting the brushes in order to make them touch the 
same zones, the discharge is reduced in proportion 
with the reduction of the surface brushed. 

The suppression of the sectors has led to another ad- 
vantage relative to the maintenance. The plates des- 
titute of sectors are more easily cleaned, and the 
brushes last longer, since they do not rub against 
metallic sectors, which wear them away in themselves 
being worn away, and which become deteriorated and 
torn. 

The principle of the Wimshurst machine without 
sectors has been likewise applied to a more powerful 
machine, represented in Fig. 1, and in which the disks 
are replaced by two concentric ebonite cylinders, whose 
mean diameter is 50 centimeters and whose common 
height is 50 centimeters. These two cylinders, sepa- 
rated by a distance of a few millimeters only, are 
mounted upon two thick ebonite disks fixed upon 
concentric shafts with ball bearings and actuated by 
friction wheels. Series of external and internal combs 
and brushes, arranged according to generatrices, re- 
place the radiating combs and brushes of the disk ma- 
chine. Fig. 1 represents the machine as it operated 




Fig. 2. ELECTBOaTATIC INDUCTION MACHINE 
WITHOUT SECTOBS. 



© 1 894 SCIENTIFIC AMERICAN, INC. 



326 



^tmixiu ^mtxian^ 



[May 26, 1894. 



during the Easter sessions of the French Society of 
Physics. 

The machine thus established produces powerful 
and noisy sparks and discharges whose effects ap- 
pear to be much superior to those of the most im- 
proved older types, but of which it is difficult to 
indicate the order of magnitude in default of com- 
parative measurements and of experiments expressing 
the results obtained in C.*G. 8. units. Such want, 
which we should like to see supplied, contributes in a 
certain measure to perpetuate the belief that there 
exist profound essential diflE^ences between the ma- 
chines called electrostatic and the dynamo-electric 
ones outside of their mode of action, while in reality 
they both produce electro-motive forces, intensities 
and powers that differ only in the order of magnitude. 
—Za Nature. 

^ > » » » 

The Crals Colony for Epileptics. 

The Legislature of New York State has passed and 
the Governor signed the bill establishing a colony for 
epileptics in that State. The colony is named after 
the late Oscar Craig, president for some years of the 
State Board of Charities. The bill provides for the 
purchase of a tract of 1, 875 acres of beautiful land in 
the Genesee Valley, near Mount Morris, in Livingston 
County. This tract is all in one piece, well watered by 
brooks, and consisting of fine fields, woodland and 
orchards, and already provided with picturesquely 
grouped buildings to the number of thirty-five. It 
has been a colony of the Shakers for twenty or thirty 
years, and is, therefore, perfectly adapted to its new use. 

The law requires that all of the buildings put up 
sha,ll be on the village plan. A board of five mana- 
gers is provided for, and these have already been ap- 
pointed. Governor Flower, in order to make the new 
charity as ideal as possible, decided to select a specialist 
on nervous and mental diseases as one of the mana- 
gers, so as to insure the best scientific treatment of 
patients and to keep the resident medical men in 
touch with all the latest developments in the patho- 
logy and treatment of epilepsy. He also appointed a 
lady residing within a few miles of the colony as one 
of the managers, in order that the women and chil- 
dren and general housekeeping can be kept under 
constant surveillance. In addition a lawyer, a homeo- 
pathic physician and an editor were added to the 
board. The managers serve without salary and meet 
at the colony once or oftener monthly. Having these 
ends in view, the Governor appointed as the board of 
managers. Dr. Frederick Peterson, of New York ; 
Mrs. C. F. Wadsworth, of Geneseo ; Geo. M. ShuU, of 
Mount Morris; Dr. Chas. E. Jones, of Albany; and W. 
H. Cuddeback, of Buffalo. 

An important provision in the bill is that the mana- 
gers may accept any bequests of persons interested in 
the welfare of epileptics, and it is believed that many 
charitable wealthy people will build cottages upon the 
splendid sites on the tract to bear their names and 
exist as lasting memorials to their desire to serve hu- 
manity in this wise. 

A medical superintendent, steward, matron, pathol- 
ogist, nurses, school teachers, teachers of various in- 
dustries and arts, and so on, are to be appointed as 
needed ; but the colony will not be ready probably to 
receive patients before the autumn of 1895. 

It is thought that the colony will ultimately number 
fifteen hundred to two thousand members. As soon 
as possible the six hundred epileptics in the county 
almshouses will be taken in charge. Later private 
patients will be received at prices corresponding to 
the accommodations asked for. It is sure to become 
self-supporting in the course of time, and to grow 
into an industrial and agricultural village that will 
more than rival the similar and famous colony at Biele- 
feld, Germany, upon which this is, to a certain extent, 
modeled. 

At their organization in Albany, on the 3d of May, 
the board of managers made Dr. Frederick Peterson, 
of New York, president, and George M. Shull, of 
Mount Morris, N. Y., secretary of the board. 

< « » » » ■ 

magnetism of the Eartb Illnstrated. 

Mr. Henry Wilde, F.R.S., of Manchester, has a 
theory that the exterior of our earth is permanently 
magnetic ; also that an interior one is movable and 
magnetic, rotating in the plane of the ecliptic, 333^ 
degrees, and loses one revolution in 960 years, or 2 "25 
of a degree annually ; he assumes, also, that the in- 
ternal sphere is electro-dynamic. At a recent con- 
versazione of the Boyal Society he exhibited two 
globes, one within the other, and each containing a 
coil of insulated wire, through which cnrrents of elec- 
tricity could be. sent, and mounted so that their mo- 
tions should be such as to agree with his hypothesis. 
By placing a compass over different parts of the outer 
globe, he obtains the same variations and dip as are 
found in nature ; so considers that he has proved his 
case, or at all events has done so until some better 
hypothesis is brought forward. 

Prof. Silvanus Thompson exhibited some illustra- 
tions of polyphase electric currents, among which one 
of Uie most striking was the revolution of a copper 



egg in a rotary magnetic field ; Jt eould not get out of 
the field. 

Mr. Henry A. Fleuss exhibited a mechanical pump 
for the rapid production of high vacua, and vacuum 
tubes exhausted by it. . It was a double-barreled air 
pump worked by a driving wheel turned by hand, but 
the essential pait of it he keeps secret ; all he says is, 
that in the valvular part is a special heavy oil, totally 
free from water. 

Mr. J. W. Kearton exhibited several of his magic 
mirrors on which no image was visible to the eye ; but 
when light was thrown upon them from an electric 
lantern they cast reflected images upon a screen. His 
mirrors owe their peculiar properties to curved eleva- 
tions and depressions in the polished metallic face, the 
elevations producing figures in shade by scattering of 
light, and the depressions figures in light by condens- 
ing rays reflected from the mirror on to a screen. The 
figui-es in relief and intaglio are first produced by the 
action of any suitable acid on the metal plate, and are 
then polished down until they disappear to direct vision, 
after which the surface of the mirror is electro-gilt. 

Mr. Killingworth Hedges exhibited a model of his 
method of transmitting force by spheres or balls. In- 
stead of water as a medium, balls, each having a 
crushing strain of fifteen tons, are used ; and any pres- 
sure on one end of the row of baJls is at once trans- 
mitted positively to the other, the tube in which they 
are contained running round corners, and up and 
down in the same way as the hydraulic pipe. At the 
bends the tube containing the row of balls has to be 
made with care, and to be very smooth inside. 

,< « •>♦ 

Fralt Grow^Ing In Florida. 
Florida has an exceedingly vigorous horticultural 
society, which held its seventh annual meeting in 
Jacksonville on the 10th of April. Garden and Forest 
says : The two hundred active members who assembled 
were welcomed by the mayor, who encouraged them 
by some eloquent remarks on the importance of fruit 
growing and other branches of horticulture. Presi- 
dent W. W. Adams illustrated this fact by stating that 
the orange crop alone amounted to five million boxes, 
while peaches, pears, and tomatoes were leaving the 
State by the car load, and there are preparations 
already made in the State to furnish train loads of all 
these in the near future, while there are orange 
groves enoagh planted to produce in a few years 
twenty million boxes. Mr. Adams claimed that the de- 
pressed condition of the fruit trade was not due to over- 
production, because the crop of oranges now produced 
would only furnish one orange a month to each in- 
habltantof the United States. The business, however, 
had outgrown the facilities for transportation, and 
something must be done to enlarge these facilities and 
economize in transportation, or the future of fruit 
growing in Florida would be without hope. 

Mr. George H. Wright reported that in Orange 
County grape growing began some seven years ago, 
and last year there were five hundred acres in culti- 
vation. The low price received in 1893 had reduced 
the acreage somewhat. Refrigerator car service was 
necessary to make growing grapes for market profita- 
ble, otherwise the grapes must be converted in to wine. 
He advised against planting any more Niagaras,and on 
sandy soil such varieties as Herbemont, Norton's Vir- 
ginia, Cynthiana, were recommended. He thought that 
vineyards should be set on higher land than had been 
previously recommended. The vines should have clean 
culture until June 1, and a complete fertilizer, one 
which contained ammonia, phosphoric acid, and pot- 
ash, should be freely used. Growers from western 
Florida stated that grapes in that region set on high 
and well drained soil had done well. Some growers 
declared that their products had reached Northern 
markets in such good order as to realize reasonable re- 
turns. The experienpe of others was less satisfactory, 
and many of the members claimed that, on the whole, 
grape growing, beyond raising enough for family use, 
was not an industry to encourage. 

A large pineapple grower of southern Florida had 
found scrub pine land to be the best adapted for this 
fruit, and the varieties which were the most profitable 
were the Egyptian Queen, strawberry, and the scarlet 
pine. From 13,000 to 15,000 plants could be set out on 
an acre, and sixty per cent of these would fruit the 
second year, while the next year some of the plants 
would have from three to five fruits each. Mr. 
Richards, who is known as the pineapple king, states, 
in reply to an inquiry as to how long the plants would 
bear, that he had been in the business fourteen years, 
and his plants now looked better than they did five 
years ago. 

The fruit committee called attention to a formidable 
rival of Florida which was much nearer than Cali- 
fornia ; this was the coast region of Texas, where an 
area equal to the entire peninsula could be utilized 
for growing subtropical fruits. During the last twenty- 
flve years the progress of fruit growing in both these 
States had been so rapid, and they had so many inter- 
ests In common, that it was proposed to hold a joint 
meeting of Texas and Florida horticulturists to devise 
the best joieans of uniting for mutual benefit. 



Professor Swingle, of the State Experiment Station, 
reported that he had discovered a speedy and easy 
way of maldng a sulphur solution which had proved 
an effective remedy for the rust mite and red spider 
which attacked citrus fruits. The formula is 33 pounds 
of flowers of sulphur made into a paste, with 13 quarts 
of water, 30 pounds of caustic soda 98 per cent strong, 
and 4 quarts of water, which are thoroughly mixed 
and then diluted to 30 gallons. Two quarts of this to 
a barrel of water should be used for the rust mite and 
4 quarts for the red spider. Against the white fly, 
which causes what is known as smut on the orange 
and is now the occasion of some alarm, the following 
remedy wasrecommenSed by Professor Webber : Four 
and a quarter pounds of caustic soda, 30 pounds of 
resin, 3 pints of fish oil, and 30 gallons of water are put 
in an iron kettle, and when dissolved are boiled ten 
minutes. When the mixture is cooled it should be 
used in the proportion of one part diluted with five 
parts of water. This is effective against scale of all 
kinds and the red spider, and is just as valuable for 
deciduous trees as for the orange and lemon. The 
cost of this mixture was estimated at half a cent a gal- 
lon of spraying material when ready for application. 

It was generally agreed that in applying fertilizers 
high grade mixtures were to be preferred. Some of 
the members advised planters to buy the different ma- 
terials and mix them at home. Others believed that 
it is equally as cheap to purchase the prepared fer- 
tilizer from reliable firms. It is evident that more ex-- 
perience is needed with commercial fertilizers as well 
as with homemade manures before definite conclusions 
can be stated in regard to their use in this region. 

After all, the topic of paramount importance was that 
of transportation and transportation ra- s, and the 
statement that a barrel of flour could be brought East 
for one-third of the price which it costs to transport a 
box of oranges West was cited as an instance of un- 
just discrimination. The resolution to f fjivor the bill 
now before Congress to open the coasting trade to ves- 
sels carrying foreign flags caused such a heated dispus- 
sion that the society adjourned with some bitter feel- 
ing on both sides. 



Hoiv to See Cataract In yoar Ovra Eye. 

The following simple method enables a patient to see 
a cataract in his own eye ana note its growth and de- 
velopment, probably better than any oculist can ob- 
serve it for him. 

Cataract is said to be due to the gradual deposition 
of oxalate of lime in the substance of the crystalline 
lens, at first in small spots or streaks, sometimes in one 
part and sometimes in another. The deposit gradu- 
ally increases until it penetrates the whole of the lens, 
causing blindness. The remedy, then, is to remove the 
lens, and after its removal the patient needs a sub- 
stitute in the form of highly magnifying spectacles. 

All that is necessary to enable a patient to see his 
own cataractf or himself is a piece of card and a needle 
— a visiting card will do very well. Pierce a clean 
round hole near the middle of the card and hold the 
card up to the light close to the eye, looking preferably 
in the direction of a piece of blue sky. With the card 
near to the eye, the patient will not see the small hole 
pierced by the needle, but he will see a comparatively 
large faintly illuminated field with his cataract pro- 
jected upon it. He is, in fact, observing the shadow 
cast by his cataract on the retina at the back of his 
eye. With a small puncture in the card theshadow so 
thrown is comparatively sharp. But with a normal 
eye an evenly illuminated field or clean disk will be 
seen. The patient may thus map down his own cata- 
ract, and settle for himself whether it is extending 
and whether he will have an operation or not. None 
of the oculists I have seen have known of the method, 
and there may, consequently, be some advantage in 
making it public. — J. 8., in Knowledge. 

♦ I • I » 

modern Cbemlcal Science as an Aid to the Police. 

A Buda-Pesth manufacturer has informed the police 
that he possesses a powder with which thieves can be 
caught. Having for the last few days made the un- 
pleasant discovery that his cash box was plundered 
day after day, and failing in all his attempts to catch 
the thief, he applied in his dilemma to Mr. Telek, pro- 
fessor of chemistry at the Franzstadt Commercial 
Schools, and the latter gave him a powder which he 
sprinkled over his cash every night befoi:e leaving the 
office. 

This powder has the peculiar effect of dyeing the 
skin blue, the color being intensified by washing, 
while it resists the application of soap. On the very 
first day the manufacturer noticed a deficiency of eight 
crowns in the silver cash box. He at once called his 
employes together and ordered them one by one to 
steep their hands into a basin full of water, got ready 
for the purpose. One of the men was very loth to fol- 
low the example of his comrades. At last he con- 
sented, when, no sooner had he dipped his hands in 
the bowl, than they turned dark blue 1 His employer 
stepped up to him and said : " You are the thief I" 
and the man at once confessed. — Anhaltischer Staats- 
Anzeiger. 
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Correspondence. 



/ Venns' Fly Trap. 

To the Editor of the Scientific American : 

The interesting story about the Venus' fly trap on 
page 365 of the Scientific American, April 28, 11394, 
which represents that plant as being able to distin- 
guish between animate and inanimate matter, lacks 
some elements of truth, if it includes that variety 
which grows in North Carolina — and I have never 
heard of any other kind. 

There are on each lobe of the trap, down near the 
line of junction, two small hair-like spines which are 
the triggers of the trap, and nothing can throw it 
without touching one of these. A single touch is suflB- 
cient to throw the trap. The location of these spines 
renders it impossible for a fly or any other small insect 
to spring the trap until it is in such a position that the 
closing will entirely envelop it. There is no need of 
any "second stimulus," and the plant cannbt dis- 
tinguish the touch of a fly from that of any other ob- 
ject, living or dead. 

These plants are numerous in my native county, 
and I have always found it more agreeable to watch 
their pranks, and those of their neighbors, the trum- 
pets (Sarracenias), than to " fret " myself " because 
of evil" political " doers." B. F. Gbadt. 

House of Representatives, U. S., Washington, D. C. 



[FsoM THE New Yobk Sew.] 
Arctnrns, tbe Greatest of all Sana. 

Since Sirius has practically disappeared with the 
progress of the year the brightest fixed star in sight is 
Arctdrils. Ifft worth while for anybody to take the 
very slight trouble needed to find ArctUrus, for Who 
would not wish to see what is, perhaps, the greatest 
sun contained in the visible universe ? I suppose 
everybody knows the figure of the " Dipper" in the 
sky. At this season, about 9 P. M., it is nearly over- 
head in the north, its handle being to the east and its 
upturned bowl to the west of the meridian. Follow 
the curve of the handle to the end and extend it with 
a similar curvature for a distance somewhat exceeding 
the entire length of the Dipper, and you will find Arc- 
turus. There is not the slightest danger of missing or 
mistaking it, for there is no star in that part of the sky 
possessing one-quarter of the brightness of Arcturus. 
A soft reddish tinge diftinguishes its light from that 
of all its fainter neighbors. This reddish hue, which 
I believe to be variable, has a peculiar significance, as 
we shall see. 

The statement will be found in some of the old 
schoolbooks that Arcturus is probably one of the near- 
est of the stars. As a matter of fact, it is one of the 
most remote of those whose distance is measurable. 
It must be admitted that the few measures that have 
been made are very discordant, and in what follows I 
shall assume the correctness of the results obtained by 
Dr. Elkin. The measurement of the distance of a 
star is a very beautiful problem, and the fundamental 
principle is perfectly iimple. It depends on the revo- 
lution of the earth around the sun. On the 1st of 
January the earth is about 188,000,000 miles from the 
place it Will occupy on the 1st of July, because on 
those two dates it is at opposite points in its orbit, and 
the distance across the orbit is 186,000,000 miles. The 
diameter of the earth's orbit thus serves the purpose 
of a surveyor's base line. It is plain that the direction 
in which a star is seen cannot be exactly the same 
from both ends of that line unless the star's distance is 
go immense that the diameter of the earth's orbit bears 
no measurable ratio to it. Most of the stars are so dis- 
tant that that ratio cannot be ascertained, but there- 
are a few whose apparent places are appreciably differ- 
ent when viewed from the extremities of our 186,000,000 
mile base line. According to Dr. Elkin, the position 
of Arcturus is thus shifted to the amount of 0"018 
of a second of arc, and this is called its parallax. How 
exceedingly delicate the methods employed in measur- 
ing such a quantity must be can, perhaps, be under- 
stood when it is stated that 0'018 of a second of arc is 
equal to the apparent distance between the .heads of 
two pins placed one inch apart and viewed from a dis- 
tance of 180 miles I 

Having ascertained the parallax of a star, the next 
step is an easy one. Multiply the earth's distance 
from the sun, 93,000,000 miles, by the number 306,365, 
which is a mathematical constant that I shall not here 
undertake to explain, and divide the result by the 
parallax of the star. The quotient will be the star's 
distance in miles. If we apply this rule in the case of 
Arcturus, we have 



19,182,645,000,000 



1,065,790,350,000,000 



0-018 

miles. In round numbers, one thousand millions of 
millions of miles, or about 11,400,000 times the dis- 
tance of the sun from the earth. The reader may jot 
down in his notebook the number 19,000,000,000,000, 
leaving off the less significant figures we have used 
above, and it will always enable him to ascertain the 
approximate distance in miles of a star whose paral- 



lax is given, this number being used as a dividend, 
and the parallax, expressed in the form of a decimal 
fraction, as a divisior. 

Now, having found what Arcturus' distance is, an- 
other simple calculation will enable us to compare the 
actual amount of its light with that of the sun ; 
in other words, to say how much greater a sun than 
ours it is. 

Various estimates have been made from time to 
time of the light which we receive from certain of the 
brightest stars compared with that received from the 
sun. It is probably fairly accurate to say that the 
sun sends us about 35,000,000,000 times as luuch light 
as Arcturus does J in other words, that it would take 
twenty-five thousand million stars as bright as Arc- 
turus to make daylight on the earth. 

But, as everybody knows, the intensity of light de- 
creases with increase of distance. If we were twice as 
far away from the sun as we are, we should get only 
one-quarter as much light from it as we do; if we 
were three times as far away, we should get only one- 
ninth as much light, the light varying inversely as the 
square of the distance. Situated where we are, the 
sun gives us enormously more light than Arcturus 
does ; but we have just seen how enormously further 
away than the sun Arcturus is. Let us suppose, then, 
that the earth could be removed to a point half way 
between the sun and Arcturus. In that case those 
two shining bodies would be on equal terms so far as 
distance was concerned. Which, then, would give 
the greater light to the earth ? Arcturus, unquestion- 
ably. The real distance of Arcturus is 11,400,000 
times the real distance of the sun ; but at a point 
half way between them the sun's distance would be 
5,700,000 times greater than it now is, while Arcturus' 
distance would be diminished one-half. But since 
light varies inversely as the square of the distance 
increases, the sun's light would be diminished the 
square of 8,700,000, or 32,490,000,000,000, while that of 
Arcturus would be quadrupled. Now, glancing back 
we see that in the present position of the earth the 
sun's light exceeds Arcturus' light in the ratio of 25,- 
000,000,000 to one ; but with the earth half way be- 
tween them the sun's light has diminished, as a result 
of increased distance, 32,490,000,000,000 times, and 
Arcturus' light has increased, through decrease of dis- 
tance, four times. Multiplying together these two 
numbers, and dividing the product by 35,000,000,000, 
we get 5,198, which is the number of times that the 
light of Arcturus exceeds the sun's at an equal dis- 
tance ; so that Arcturus is really, as far as radiating 
power goes, equal to 5,198 such suns as ours I 

Does the heat of Arcturus exceed that of the sun In 
the same ratio ? Very likely it does. If, then, we 
were as near to that giant star as we are to the sun, 
we should be not only blinded, but burned up. The 
frame of the earth itself would melt and dissolve and 
burst into a cloud of fiery vapors. If we suppose that 
the intensity of the radiation of Arcturus is the same 
as that of the sun per unit of surface, Arcturus must 
be about seventy-two times as great in diameter as 
the sun, and about 375,000 times as large in volume. 
Its diameter in miles is, on that supposition, no less 
than 63,350,000 I Imagine all the planets of our solar 
system removed to Arcturus and set revolving around 
that star in orbits of the same size as those in which 
they travel around the sun. Poor little Mercury, when 
in perihelion, would be plunged more than 2,500,000 
miles beneath the blazing surface of that marvelous 
sun ; neither Venus nor the earth nor Mars nor Jupi- 
ter would be able 10 withstand its overwhelming heat. 
Even Saturn, at a mean distance of 855,000,000 miles 
from the surface, would also be overwhelmed with 
that mighty outpouring of radiant energy ; Uraaus, 
1,750,000,000 miles away, would be a most torrid and 
unendurable place of abodp, if, indeed, it would be 
habitable at all, and Neptune, a thousand million 
miles more distant still, would broil under a fervid 
temperature nearly six times as intense as the mean 
temperature that the sun now imparts to the earth. 
If Arcturus is surrounded by inhabited worlds, it is 
plain that they must keep a very respectful distance 
between themselves and their solar ruler, or else they 
are inhabited by beings whose blood would freeze in 
their veins during a midsummer day in the Desert of 
Sahara. 

We have some knowledge also of the kind of sun 
that Arcturus is. It belongs to a separate family from 
that of our orb of day. Leaving out of account their 
difference of magnitude, they are as unlike as an elm 
and an apple tree. I have spoken of the red tinge 
visible in the rays of Arcturus ; the analysis of its 
light indicates that it is surrounded by a vast mantle 
of metallic vapors, enormously deeper and more ex- 
tensive than the similar surroundings of the sun, 
shutting out. an immense quantity of light, while at 
the same time the surface of the huge globe within 
glows with a greater intensity of heat than prevails on 
the sun. There is some reason for thinking that the 
screen may eventually be stripped from the face of 
this wonderful star, and that, as Sirius has done, it 
may change from red to white. Such a change might 
imply a tremendoas increase of radiation. In 1852 its 



light suddenly paled, and the dazzling whiteness of 
its raysastounded those who had observed the change. 
In a few years it became red again. Its color is paler 
now than it has been in past years. This spring it 
has sometimes appeared to me to have almost parted 
with its familiar ruddy yellow tinge. What do such 
mutations import ? 

It would surely be worth the risk involved if we 
could place ourselves within easy observing distance 
of Arcturus, and study the play of solar energies there 
on a scale which dwarfs even the gigantic phenomena 
of the sun. And possibly /he improvements that the 
coming century will undoubtedly bring to the tele- 
scope, the spectroscope, and other instruments of re- 
search will enable us to approach Arcturus in effect, if 
we cannot in fact ; for man already sits like a god upon 
his little earth, and reaches out to the orbs that sur- 
round him. Gabbktt P. Sebviss. 



The Rail Industry In England. 

In his recent presidential address before the Iron 
and Steel Institute, Mr. E. Windsor Richards said : 

Never since the organization of this institute has the 
metallurgist experienced a more diflBcult time than 
the depression we are passing through. Added to his 
commercial troubles are constant demands from the 
.workmen for either higher wages or fewer hours of 
work. The gravity of the situation demands the 
closest consideration of commercial men and of states- 
men. We may well anxiously look round to see where 
the markets for our produce and employment for our 
workmen and capital are to come from. Great hopes 
are entertained at home that the tariff laws in America 
will be so altered and improved in our favor that we 
shall be able to resume delivery of iron and steel to 
that country. But American legislators are perfectly 
well aware of the needs of their own country, and 
know quite well that their own industries must first be 
fostered, and employment found for their own people. 
We may rest perfectly assured that they will legislate 
in that direction, and not in favor of England or any 
other country to the detriment of their own. We 
should not turn our eyes either so much to America 
for a market, for they have experienced a far greater 
degree of depression than we have. Nor must we 
look to Continental nations to take our iron and steel, 
for they are well able to supply themselves ; and if 
present tariffs are not sufiBcient to keep out our pro- 
ductions, they will be increased. We cannot and do 
not complain of countries fostering their own indus- 
tries, but we claim to exercise our privilege of grumb- 
ling when these tariffs are so high as to enable our 
competitors to poach on our lands and throw our 
workmen out of employment, and especially when, by 
placing even a small quantity of iron and steel in 
Great Britain, they depress the value of the whole of 
our products, and we have reason for complaining of 
a competition which is so one-sided and unfair to our 
manufacturers. 

But we must look to our own possessions and to our 
own colonies for relief, and our legislators must safe- 
guard their interests and ours. Canada is thoroughly 
loyal to us, and needs our markets as much as we need 
her to take our surplus population. We look anxiously 
for further development of railways in India and 
Australia, and Africa should, ere long, become of 
enormous advantage to us. It is to be hoped that our 
legislators may find time to consider these important 
questions, which affect the well-being of so many 
thousands engaged in the iron and steel industries, 
and are, indeed, of vital interest to the whole of the 
community. 

The invention of our venerated and most highly 
esteemed past president. Sir Henry Bessemer, con- 
ferred the greatest good on the greatest number, but 
even he could scarcely have imagined that steel rails 
would be put on board ship at £3 12s. 6d. per ton. The 
manufacturer, not being included in the category of 
the greatest number, would perhaps not complain so 
much of the price if he could obtain enough employ- 
ment to keep his workmen together until times im- 
proved. One cannot wonder, however, that orders for 
rails are few when we are informed that those laid 
down from Ostend to Brussels, made to Mr. Sandberg's 
Goliath section of flange rail weighing 105 lb. a yard, 
have recently been accurately gauged after being in 
use for five years, and are calculated, at present rate 
of wear, to last a hundred years. 



Effect of the Trolley on cratches. 

A great many men are wondering what is the matter 
with their watches. Never since the town was a town 
have there been so many pocket timepieces taken in 
for repairs. The trouble lies in the trolley. The in- 
troduction of the electric wire for propulsion, making 
the car stop and go fast or slow, affects the averajje 
watch in a similar manner, and fortunate is the man 
who gets off a trolley with his watch in the same con- 
dition that it was before. He may catch a train or 
reach bank in time to pay a bill, but it will be by town 
clock time, not his own. Every watch thus affected 
has to be demagnetized. — Philadelphia Times. 
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TVater Taken from a Tree. 

" There is a tree which grows in Madagascar called 
the 'Travelers' Tree,' which is of the greatest service 
to the tired and thirsty travelers in that tropical 
climate," said Professor Wilbur Gr. Stebbins, of 
Richmond, to a St. Louis Olobe-Democrat reporter. 
"This wonderful tree has no branches, the leaves 
growing from the trunk and spreading out like the 
sections of a fan. These leaves, of which there are 
generally not more than twenty-four on each tree, are 
from six to «ght feet in length and from four to six 
feet broad. At the base oi each leaf is a kind of cup 
containing about a quart of cool, sweet water. The 
natives save themselves the trouble of climbing the 
tree by throwing a spear, which pierces the leaf at the 
spot where the water is stored. The water then flows 
down into the vessel held beneath it, and the traveler 
is enabled to continue his journey, cheered and re- 
freshed by the precious liquid nature has so kindly pro- 
vided for his use." 

^ I « I » 

NEW LIFT BBIDOE, CHICAGO. 

Our engravings illustrate the new lift bridge lately 
completed over the Chicago River at South Halsted 
Street. Owing to the refusal of the Secretary of War 
to allow the placing of a pier central in the river, the 
same being considered an unnecessary obstruction, it 
became necessary to erect either a drawbridge, or a 



to the giant flowered Helianthus Annurus. It is 
supposed to get its name from its head turning to the 
sun, from east to west, every day, hence its French 
name " Toures ; " or, more probably, it is from its re- 
semblance to the old pictures of the sun surrounded by 
golden rays. 

In the year 1596 Grirard notices the plant in England, 
and calls it flower of the sun, or " Marigold of Peru," 
as it has quite a respectable antiquity even in civilized 
countries. An acre of land will contain 25,000 plants, 
at 15 to 20 inches apart. It has been found that they 
will produce 80 to 100 bushels of seed, that will yield 
from seven to eight quarts of oil to the bushel. The 
refuse of the seeds, after the oil is expressed, can be 
made into oil cake for fattening animals. The stalks 
when burnt for alkali give 10 per cent potassa. As 
the sunflower exhausts the potash in the laud to a 
great extent, the ashes would be valuable to return to 
the soil with manure. The green leaves make good 
fodder or can be used as ensilage. If dried and burnt 
to powder, they are good to mix with beans for milch 
cows. The seeds are said to be more oleaginous than 
those of the flax plant, and combine all the qualities 
of the best olive oil. It can be used for lamps and it 
bums as well as sperm oil, without its smoke. Paint- 
ers say it is superior to linseed oil, as it dries rapidly 
and spreads easily. 

The stalks are full of a strong fiber, like that of flax or 



they were useless. At last a use was found for them. 
The president of a paper mill in Salinahad difliculty in 
procuring straw with which to make paper. • He looked 
upon the acres of sunflowers that grace the bottom 
lands of the Smoky Hill River, and went to experi- 
menting. With a flatiron and hammer he pounded up 
the stalks and decided that the pulp would do. He 
arranged at once for a trial of the stalks in lieu of 
straw at his mill, and the results surprised not only 
those who witnessed the experiments, but him- 
self as well. The flber proved to be better than that 
of straw and produced better paper, as the toughness 
enabled them to make a larger amount of paper from a 
given amount of pulp. The gummy substance that 
destroys so much paper at the press rolls isabsent, and 
the sheets run through driers and finishing calenders 
without sticking or tearing. The entire stalk of the 
sunfiower is used, and the small cost of the raw mate- 
rial, being merely that of gathering, promises to make 
a new manufacture profitable. The mill is now turn- 
ing out the unique product steadily and others will 
soon take it up. Thus far only express and hardware 
papers are being manufactured regularly, though suf- 
ficient paper of a better quality was made to print the 
Daily Republican, of Salina, on the day of the trial, 
October 37, 1893. Kansas seems to be only just learn- 
ing the extent of her resources. 
The seed of the sunflower given to chickens in the 
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NEW LIFT BRIDGE, SOUTH HALSTED STREET, CHICAGO. 
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two-leaved bridge, or a lift bridge. The two first- 
named forms were found, for various reasons, to be ob- 
jectionable for the Halsted Street locality, and that of 
the lift bridge found favor and was adopted. The 
method of construction will be understood by a glance 
at our engravings, which are from photos, given in the 
Graphic. Frame towers are erected, one on each side 
of the river, between which the bridge proper is made 
to rise and fall by means of cables and counterbalanc- 
ing weights. This form of bridge has several special 
advantages. The cost is comparatively low, the ex- 
pense of operation is small. 

The bridge itself is similar to the fixed bridge. It is 
continuous from end to end; is exceedingly stiff; any 
type of floor can be used on it, even granite blocks, if 
desired; and ismorefree from the danger of injuryfrom 
collisions with boats. It is believed the merits of the 
design are such that this first bridge of this type will 
be produced in many similar localities. 



Tbe Sanfloirer and its Uses. 

BT HICOLAS FIKE. 

This common but beautiful plant is familiar to every- 
body, and grows wild over our whole country. It will 
grow in almost any soil, and requires little in its culti- 
vation. I shall endeavor to show in this article what 
a valuable plant it is, and what a profitable industry 
may te made by small farmers who have waste lands 
that could be profitably used for its cultivation at com- 
paratively little expense. There are over fifty species 
of sunflowers known, but I shall refer more particularly 



hemp, which I shall speak of later. Machinery for all 
purposes has attained such excellence here, and much 
of it is so simplified and inexpensive, that machines for 
expressing the oil and separating the fiber can be pro- 
cured at small cost. As the sunfiower is less dependent 
on the weather than many plants, it is well worth try- 
ing by those who have waste lands, as the returns are 
quick and pretty sure. 

There is another item where this plant can also be 
made most profitably available. Wherever a field of 
sunflowers is grown its owner should set up an api- 
ary. It is one of the best bee pastures known. Its 
luscioug and numerous nectaries yield an abundance 
of the best and most palatable honey. Any one who 
has passed near a clump of sunflowers in full bloom 
must have noticed what a buzzing the bees keep up 
round them, and what a strong scent of honey they 
exhale. I trust that this information may induce many 
to give this culture a fair trial, and that we maj^ yet 
see fields of sunflowers as A>mmon as those of oats or 
rye. 

Mr. Hargen, writing from Abilene, Kansas, says : 
The sunflower grows all over that State very luxuri- 
antly, and that the great flelds of these plants are seen 
through the summer, forming beautiful seas of gold 
when in bloom. They have been the bane of the 
farmer, as they take possession of every uncultivated 
field and wave their yellow medallions from the tops 
of eight and ten foot stalks for six months in the year. 
The difliculty has been to get rid of these stalks when 
clearing the fleld for spring crops, as it was thought 



winter answers as well as animal food for them, and 
helps to produce eggs early in the season when fresh 
ones are scarce, so profltable in every market. The 
young flower cups, when taken before the seeds are 
formed, and dressed like artichokes, are very palatable. 
One species, the S. tuberosa, a tall, wild plant, known 
as the Jerusalem artichoke, is also a useful plant 
when cultivated so as to increase the size of the 
tubers. They, give a wholesome vegetable, and will 
prosper where potatoes fail and make a good substi- 
tute. Thus it will be seen that the sunflower is one of 
the most valuable crops the farmer can raise on his 
waste land, as it will grow where other crops fail. 
i«< m >» 

Electrolysis of 'Wtiter Pipes. 

Corrosion of water pipes and other underground fur- 
niture by the ground return of electric railways con- 
tinues to be observed. The recent annual report of 
the Brooklyn Electrical Subway Commission states 
that discoveries of corroded water and gas pipes have 
been of late so numerous that there seems no escape 
from the conclusion that metal pipes of all kinds extend- 
ing below thesurf ace along the routes of the trolley cars 
are being in many places destroyed by the ground cur- 
rents. Engineering News says that at Peoria (111.) the 
water company have formally notified to the city 
authorities that their mains are being injured by the 
currents from the street railways ; and unless these 
ground currents are removed, the company will refuse 
to further extend their mains, or be responsible for the 
maintenance of those now laid. 
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A SIMPLE ANS COHVENIENT TELEPHONE. 

The expense of rental of telephones has prevented 
many from making use of these almost indispensable 
instruments; and while the expiration of the Bell 
patent throws the way open for competition in a cer- 
tain way, it has made little or no difference in the 
rentals. Under these circumstances, an enterprising 
firm in this city — Messrs. Robert H. IngersoU & Bro., of 
65 Cortlandt Street — have devised a compact, simple, 
and eflBcient telephone system, complete for both ends 
of the line, including two receiver-transmitters, two call 
bells, two batteries, line wire, annunciators, and insu- 
lators, as illustrated, which they sell for $5. This 
seems a wonderfully small price for the 
amount furnished. 

The telephone is made to act as both 
transmitter and receiver. The battery, 
in connection with a bell especially made 
for this purpose, answers for signaling for 
any ordinary distance. The outfit sold 
for $5 is guaranteed to work satisfactorily 
on lines of one-fourth mile and under. 
With additional batteries this distance 
may be increased. The makers furnish 
outfits for distances up to ten miles at 
proportionately low prices. 

It is a very simple matter to set up this 
telephone in position for use. The base- 
board is screwed to the wall or other sup- 
port. Two wires at the bottom of the 
board are connected with the battery, 
and two at the top are attached to the 
line. A button at one side of the base- 
board is pressed for giving the signal, and 
a similar button at the other side is 
pressed while the talking goes on. It 
will be observed that no induction coil or 
special switches are required forthis tele- 
phone. It is plain, simple, and well adapted for in- 
side use and short lines, or for any use not necessitat- 
ing any central office system. 



initial steam pressure of 100 lb. per square inch in the 
cylinders. The bed plate is made in three pieces. The 
engine bed is of cast iron, the dynamo bed of gun 
metal, and the outer bed plate carrying the outer bear- 
ing is of cast iron. The object in making the bed in 
this way was to enable the machinery to be got readily 
into position and also to reduce weight, but in any case 
it would have been necessary to place brass blocks 
underneath the dynamo, and it was considered that by 
increasing these blocks to some extent, and forming 
them into a bed plate, a very satisfactory arrangement 
would be obtained, an opinion which has proved cor- 
rect. To insure absolute steadiness and freedom from 



would then be as follows : through Long Island Sound 
to New York, thence to Chesapeake Bay by the route 
taken by the Gushing. From Norfolk the trip could 
be continued by the Dismal Swamp and Drummond 
Lake to the waters of North Carolina. Between the 
Neuse and Cape Fear Rivers artificial communications 
would be required. Thence a bad break occurs, in 
which the vessels would have to take the ocean or else 
a very expensive construction would be necessary to 
furnish a protected waterway. The sounds and bays 
of South Carolina and Georgia would transport the 
boat to a canal cut through Florida. The bayous and 
lagoons of Florida, Alabama, etc., complete the route 
to Texas. 
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HASINE STEAK DTNAHO. 

We illustrate a combined steam engine dynamo, of 
which Messrs. E. Scott & Mountain, Limited, of the 
Close Works, Newcastle-on-Tyne, have just completed 
two sets for Sir W. G. Armstrong, Mitchell & Co., of 
Elswick, Newcastle, for the Chilean cruiser Blanco 
Enclada, two similar sets having previously been sup- 
plied for the Japanese cruiser Toshino. We are in- 
debted to Engineering for our illustration and the fol- 
lowing particulars. The engines illustrated are of the 
compound type, with cylinders 8J^ in. and 15J^ in. in 
diameter by 8 in. stroke. Steam is admitted to the 
cylinders by means of a central valve worked by one 
eccentric from the crankshaft. The engines, as will be 
seen, are coupled direct to the dynamo, which is com- 
pound wound, of the Admiralty type, and capable of 
giving an output of 400 amperes at an electromotive 
force of 80 volts when running at a speed of about 300 
revolutions per minute. This speed is attained with an 



AN INEXPENSIVE TELEPHONE OUTFIT. 

spring, two stays are fitted from the top of the mag- 
nets to the columns of the low pressure engine. 

■ I ■ I » 

Inland Coast Waternrars for Seaboard Defense. 

The advantages for seaboard defense afforded by the 
conformation of the coast line of the United States 
are very marked. The recent voyage of the torpedo 
boat Cushing from Washington to New York was 
made by inland coast waterways. The Cushing 
steamed down the Potomac to Chesapeake City and 
there passed through the canal, up the Delaware 
River, through the Delaware and Raritan Canal and 
Raritan River to New York Harbor. The vessel car- 
ried full weight. The trip of the Cushing demonstrated 
that with our present system of natural and arti- 
ficial inland coast waterways we have the power of 
mobilizing small war vessels on inland waters. The 
French have made a thorough study of the concentra- 
tion of torpedo boats and have facilities for transport- 
ing them by rail to any part of the coast. 

Surveys have been made to test the feasibility of all 
water communication between Texas and Massachu- 
setts. The northern section of the trip could be man- 
aged by cutting a canal through Cape Cod. The route 



A Map Six Hnndred Years Old. 

On the wall of the south aisle of Here- 
ford Cathedral, accessible to the visitor 
at all times, is preserved the celebrated 
"Mappa Mundi" (date circa 1282-1300). 
This is the work of an ecclesiastic, who 
is supposed to be represented in the right 
hand comer on horseback, attended by 
his page and greyhounds. He has com- 
memorated himself under the name of 
Richard de Haldingham and Lafford in 
Lincolnshire. His real name was Richard 
de la Battayle or de Bello. He held a 
prebendal stall in Lincoln Cathedral, and 
was promoted to a stall in this cathedral 
in 1305, afterward becoming Archdeacon 
of Reading. During the troublous times 
of Cromwell the map was laid beneath 
the floor of Bishop Audley's Chapel, 
where it remained secreted for some time. 
In 1855 it was cleaned and repaired at 
the British Museuin. This is allowed to be 
one of the most remarkable monuments 
of its kind in existence, being the largest and most in- 
teresting of all the old maps, drawn on a single sheet of 
stout vellum. The world is here represented as round, 
surrounded by the ocean. At the top of the map (the 
east) is represented Paradise, with its river and tree ; 
also the eating of the forbidden fruit and the expulsion 
of our first parents. Above is a remarkable represent- 
ation of the Day of Judgment, with the Virgin Mary in- 
terceding for the faithful, who are seen rising from their 
graves and being led within the walls of heaven. The 
map is chiefly filled with ideas taken from ancient 
historians. There are numerous figures of towns, 
animals, birds and fish, with grotesque creatures. 
The four great cities are made very prominent — Jeru- 
salem, Babylon, Rome and Troy. In Great Britain 
most of the cathedrals are mentioned. — Cathedrals, 
Abbeys and Churches. 



¥V^ 



Is Half a Centubt. — A statistician has estimated 
that a man fifty years old has worked 6,500 days, has 
siept*6,000, has amused himself 4,000, has walked 12,000 
miles, has been ill 500 days, has partaken of 36,000 mealsj 
eaten 16,000 pounds of meat and 4,000 pounds of fish, 
eggs and vegetables, and drunk 7, (XX) gallons of flaid. 




IMFBOVED MABINE STEAM DTKAMO. 
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FBOTECTION OF FILES AGAINST THE TEBEDO. 

The February number of the Transactions of the 
Atnerican Society of Civil Engineers contains an in- 
teresting paper on this subject by R. Montfort, C.E., 
of the Louisville & Nashville Railroad Company, from 
which we make abstracts as follows : 

The New Orleans division crosses a number of bays, 
bayous, and rivers, all of which are spanned by means 
of yellow pine creoso ted pile trestles andiron bridges 
supported by creosoted pile piers. 

The total number of linear feet of trestle is 31,407, 
and of iron bridging 6,459. It is no uncommon occur- 
rence for the teredo to completely honeycomb an un- 
treated yellow pine pile of from 12 to 15 inches diameter 
in less than six months, so as to render it unsafe for 
structural purposes. ^In 1871 a serious accident oc- 
curred from this cause at Biloxi Bay trestle, when a 
freight train went through the bridge, although the 
piles were only about ten months old. An examina- 
tion showed that the piles were all'eaten off close to the 
bottom of the water. When first built. Bay St. Louis 
trestle had hardly been completed when it was found 
the untreated piles were so badly attacked by the 
teredo that it was necessary to commence rebuilding at 
once. It 1873 resort was had to covering the piles with 
copper before driving, and this gave better results; but 
the protection was not found to be perfect. It was, 
therefore, decided in 1876 to construct creosote works, 
and they were built at a cost of $60,000. 

In 1886 it was discovered the teredo had commenced 
its attacks on the creosoted piles. About the same 
time ail inspection of the creosoted piles in the rail- 
road company's wharves at Pensacola, Fla., which had 
been built in 1880, disclosed a similar condition of 
affairs. 

In view of the vast amount of creosoted timber that 
existed in the structures on the New Orleans division, 
already referred to, and also at Pensacola, Fla., and 
on the Pensacola & Atlantic Railroad, which was 
built in 1882-83, and is owned by the Louisville & 
Nashville Railroad Company, the question of determin- 
ing, if possible, on some further means of protecting 
the cresoted piles against the teredo was of vital im- 
portance. In connection witli the late F. W. Vaughan, 
M. Am. Soc. C. E., consulting engineer, the writer was 
instructed to investigate, experiment, and report, with 
recommendations of what should be done. As a result, 
it was decided to adopt a thin coat of cement mortar 
or concrete, applied to the outside of the piles from the 
surface of the mud or sand at the bottom to thesurfaoe 
of high water at the top. In order to accomplish this, 
the work was conducted in the following manner: A 
shell of wrought iron, made in circular form, composed 
of several sections, each in twb segments, so arranged 
as to be easily separated, was placed around the pile; 
the shell was clamped together above the water and 
lowered, one section after another, until it completely 
surrounded the pile from the surface of the wate^to a 
distance of from 6 inches to 2 feet below the bottom, 
varying with its hardness and the difficulty of forcing 
the shell down. A diver placed a pudding of "gumbo 
clay," inclosed in sacking, between the shell and the 
pile at the bottom before the shell was forced down, 
thus making the space between the pile and the shell 
almost watertight, where the depth of water did not 
exceed 12 feet; the water was then pumped out and 
the mortar or concrete poured in. 

Where the depth of water exceeded 12 feet, it was 
found impracticable to keep the water out, and the at- 
tempt to do so was given up. In such case the mortar 
or concrete was passed down to the bottom of the shell 
through a galvanized iron pipe of special shape, so as 
to give as large an opening as possible without taking 
up too much space between the pile and the shell. A 
funnel or feeder was used at the top of the pipe to ren- 
der it easy to fill. The pipe was gradually raised as 
the concrete filled up the space between the pile and 
shell; but the lower end of the pipe was kept constantly 
in the concrete, so as to prevent the concrete from fall- 
ing through the water, which would separate its con- 
stituents, and, of course, ruin its adhesive power. The 
shell was allowed to remain three or four days, until 
the concrete had set, when the clamps were pulled off, 
and it was removed and placed on the next pile to be 
treated in a similar manner. Shells made of wood, 
held together with east iron bands, were also used ex- 
tensively on account of their relative cheapness as com- 
pared with the wrought iron shell. In this way 3,638 
piles were protected in the wharves at Pensacola, 840 
in Escambia Bay trestle, 413 in Biloxi Bay trestle, and 
316 in Bay St. Louis trestle, making a total of 4, 107 
piles. It was only applied to piles that were found to 
be seriously attacked by the teredo, and that, if not 
protected, would soon be utterly destroyed. One im- 
portant advantage which this means of protection 
possesses is that it can be accomplished without in any 
way disturbing the piles or the superstructure which 
rests on them, and this was especially important in the 
case of Pensacola wharves on which large storage sheds 
had been built. If the piles had to be replaced by 
new piles, the floors and roofs of these buildings would 
have greatly interfered. 

It is now seven years since the work of protection, 



as described, was begun, and although some little 
trouble has been experienced from logs and rafts strik" 
ing the protected piles in rough weather and abrading 
or cracking the concrete on a few of them, the expense 
of repairs has been small, and all of the piles which 
have been protected are still in use, and likely to con- 
tinue so for a number of year; whereas, if they had not 
been protected, it would have long since become neces- 
sary to replace them by new piles. The engraving 
shows one of some piles broken off below the surface of 
the mud, and pulled up at Pensacola wharves three 
years after protection. They were found to be in good 
condition. Not only did the concrete completely cover 
the piles, and was itself covered with oysters, barna- 
cles, etc., but the cement had found its way into the 
teredo holes, filling them even to the heart of the pile, 
and forming within it perfect casts of the teredo. 

To remove the concrete required several heavy blows 
with an ax. 

The piles were finally split up into small pieces, with- 
out finding a single living teredo. 

The concrete was composed of sand, gravel, and 
" Alsen's" Portland cement, in the proportions of 1 of 
cement, 3 of sand, and 3 of gravel; sufficient water was 
used to render' it thin enough to readily pass through 
the pipe. When the concrete was broken off, many of 
the fractures passed through the centers of the flinty 
gravel, showing the great strength with which the ce- 
ment adhered. 

The work of proiection was first started at Pensacola, 
under the immediate charge of Superintendent E. O. 
Saltmarsli, to whom, as well as W. H. Courtenay, M. 
Am. Soc. C. E., Principal Assistant Engineer, a large 
part of the credit for the success of the undertaking 
belongs. 

The cost of protecting piles in this way was found to 
vary from 80 cents per linear foot of concrete, measured 




PENSACOLA WHAKF-END VIEW OF PILE PEOTECTED 
WITH CONCSETE, PILE BEHOVED THSEE YEABS 
AFTEB PBOTECTION. 

on the pile, to $1.50 per linear foot, depending upon the 
length of the protection applied, the location of the 
pile, and the conditions of the weather; the average 
was about $1.35 per linear foot. But as the number of 
feet that required protection — viz., from high water 
mark to the surface of the bottom — was small com pared 
with the total length of piles, the expense was much 
less than what it would have cost to have replaced the 
old piles with new creosoted piles. 



Science Note»» 

Artificial Whalebone. — Mr. Munck has invented a 
process for the manufacture of artificial whalebone 
that consists in first treating a raw hide with sulphide 
of sodium and then removing the hair. The hide is 
afterward immersed for twenty-four or thirty-six 
hours in a weak solution of double sulphate of potassa, 
and is then stretche'd upon a frame or table in order 
that it may not contract upon drying. The desicca- 
tion is allowed to proceed slowly in broad daylight, 
and the hide is then exposed to a temperature of from 
50 to 60 degrees. The influence of the light, combined 
with the action of the double sulphate of potassa ab- 
sorbed by the skin, renders the gelatin insoluble in 
water and prevents putrefaction, the moisture, more- 
over, being completely expelled. 

Thus prepared, the skin is submitted to a strong 
pressure which gives it almost the hardness and elas- 
ticity of genuine whalebon^ Before or after the de- 
siccation, any color desired may be given it by means 
of a dye bath. 

It can be rendered still further resistant to moisture 
by coating it with rubber, varnish, lac, or any other 
substance of the kind. 

Calcium Carbide and Boride. — Mr. H. Moissan has 
recently obtained a crystalline compound of carbon 
and calcium, by employing the intense heat of his 
electric furnace, the temperature in which may ap- 
proach 3,500" C. The crystals of this new body are 
described as reddish brown, opaque, and shining. 
They decompose in contact with water at the ordinary- 



temperature into absolutely pure acetylene and oxide 
of calcium. The carbide, thrown into water, saturated 
with chlorine, disengages acetylene gas, which burns 
in contact with the excess of chlorine. It is attacked 
too by bromine, iodine and the vapor of sulphur. Hy- 
drogen has no effect upon the new compound, nor has 
nitrogen. Iron and antimony are the only two metals 
found to react with the carbide. The most curious 
reaction, however, in which the new compound takes 
part is that which occurs when water is added to it. 
Pure acetylene is given off as soon as contact takes 
place, and the gas continues to be evolved until all the 
carbide is decomposed. 

Mr. Moissan thinks that it is probable that in the 
first geological periods the carbon of the vegetable 
kingdom existed in the form of carbides. The great 
quantity of calcium distributed over the surface of the 
earth, its diffusion in all the deposits of recent or 
ancient formation, and the ease with which its carbide 
is decomposed in water may permit it to be believed 
that it has played a part in this immobilization of the 
carbon, under the form of a metallic compound. 

Mr. Moissan has also, by means of his electric fur- 
nace, prepared carbon boride (first obtained by Joly) 
in sufficient quantity to permit of an examination of 
its properties. The compound, which forms brilliant 
black crystals of the density 3'51, is said to be very 
stable and extremely hard. In the latter respect it 
even exceeds the carbon silicide which is now offered 
in commerce as ''carborundum," since the powder 
obtained by crushing it has proved to be capable of 
replacing diamond dust in the process of cutting 
diamonds. This is believed to be the first instance 
of a definite compound body being sufficiently hard 
to cut the diamond. 

An Alloy of Gold and Aluminum. — During a series 
of experiments for the Royal Society's committee on 
researches upon alloys. Captain Hunt has made a dis- 
covery that will probably be utilized in the coinage of 
money. His alloy consists of 78 parts of gold to 22 of 
aluminum. These proportions, moreover, are the only 
ones in which these two metals alloy perfectly. 

The product, it is said, is^of a beautiful purple color, 
with ruby reflections, and cannot b,:" imitated. Be- 
sides, as gold is 7 7 times heavier than aluminum, the 
same weight of the latter will be 7'7 times greater in 
bulk than the former. 

Barom.eter of Great Sensitiveness. — T\ie: Rivista Sci- 
entifica Industriale gives the following description of 
a new barometer of extreme sensitiveness for use in 
coal mines. It consists of a vertical tube 30 millime- 
ters in diameter internally, and about a meter in length, 
curved in the usual manner at the bottom. The free 
extremity is closed by a steel plug screwed into an iron 
collar fixed to the tube. Finally, a long capillary tube 
a millimeter in diameter is placed at right angles upon 
the large tube a short distance above the curved part, 
and terminates in an open receptacle. 

The quantity of mercury is so regulated that the 
meniscus shall present itself toward the center of the 
capillary tube. The slightest variation in atmospheric 
pressure causes the mercury to rise and act upon the 
capillary column, in which the variations are aug- 
mented in the ratio of the sections of the tubes, that 
is to say, of 1 to 400, which permits of the reading of 
differences of one four-hundredth. When the changes 
of pressure become great enough to carry the meniscus 
outside of the capillary tube, the matter is remedied by 
acting upon the steel plug. 

Internal Temperature of Trees. — The results of some 
experiments that Mr. W. Pring has been carrying on 
for the last nineteen years at Brussels present some 
interesting facts. These experiments demonstrate 
that the sap of trees contains quite a large quantity of 
gas, which escapes with a noise that is sometimes very 
marked- and recalls the fizzing of freshly drawn 
aerated water. It takes place only toward the center 
of the line of the canal. The annual mean of the in- 
ternal temperature of a tree is sensibly equal to the 
annual mean of the temperature of the air, but the 
monthly mean often varies from two to three degrees. 

As a general thing it requires a day for a thermic 
fluctuation to be transmitted to the heart of a tree. 
On certain days, the difference between the internal 
temperature of a tree and that of the air may vary by 
10 degrees, but ordinarily it is merely a few degrees. 
When the temperature of the air descends below zero, 
and continues to decrease, the internal temperature of 
the tree descends to a degree bordering on the point 
at which the water of vegetation freezes and remains 
stationary thereat. The water of vegetation freezes at 
a few tenthsof a degree below zero. The absolute maxi- 
mum of the internal temperature of a tree trunk may 
occur long before the absolute maximum of the sur- 
rounding air, because of the direct action of the spring 
sun and the air upon the leafless tree. During intense 
heat, in the course of the summer, the internal tem- 
perature of trees remains at about 15 degrees, with a 
variation of 3 degrees, at the most, even when the 
thermic variations of the air are exceptional. During 
ordinary years, a large tree is, on an average, warmer 
than the air in the cold months, and a little colder 
than the air in the hot ones. 
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SIMPLIFIED APFABAT1T8 FOB FHOTOMICBOGBAPHY. 

Every one knows at present the importance of the 
discoveries due to the use of the microscope, and 
upon this point it is absolutely useless to dwell. It 
appears to us preferable to recall that microscopic 
studies may find in photography a wonderful auxil- 
iary, which permits of indelibly fixing the subject 
studied. Without dwelling more than is reasonable 
upon certain preparations that are apt to alter, as 
frequently happens with histological sections, photo- 
graphy will fulfill the role of an impartial and faithful 
observer, and give prints capable of being studied 
and discussed with fruit. In fact, they may be sub- 
mitted to different observers, and be compared and 
verified. The same is evidently not the case when a 
discussion arises apropos of observations that have 
for obligatory intermediary the more or less faithful 
memory of the micrographer, or that are accompa- 
nied with drawings or sketches difBcult to interpret. 
Unfortunately, photomicrography requires the use of 
complicated and costly apparatus. Without stopping 
at special apparatus, it will be necessary to own an 
excellent microscope, and combine the use of it with 
that of a camera constructed with a view to this par- 
ticular application. And even in this combination, 
which is the simplest and most employed by all those 
who already own a microscope, we are yet at a stand- 
still in certain hypotheses, becau .3 the microscope 
constructed for direct observation is not always 
adapted for photographic reproduction. Thus, with 
the ordinary microscope tubes, it is almost impossi- 
ble to photograph wide preparations, such as the 
medull», which are so interesting to study in nervous 
pathology. As for the bulbs, they cannot be thought 
of. In such particular cases it will, therefore, be 
hcessary to return to the models especially constructed 
for the use of photography. This rapid expos6 of 



it is impossible to effect with- the narrow tube usually 
employed. The apparatus is illuminated by the direct 
rays coming from any luminous source placed in front 
on a level with the condenser, and at a short distance 
from the latter. 

Naturally, the more intense the light, the more the 
image will be illuminated and the easier it will be to 
effect the focusing, and the more, too, will the time of 
exposure be reduced. In the experiments made by us, 
we employed the oxyhydrogen light projected upon a 
pearl of magnesia. Under such conditions, the time 
of exposure never exceeded a few seconds. But one 
can operate practically with an Auer burner or a good 
kerosene lamp. The condenser calculated by Mr. 
Lemardeley consists of a system of lenses so colored as 
to render the light monochromatic and to thus allow 
of a good definition being obtained. This system can 
be removed, and we then have a diaphragm of very 
wide aperture permitting dl the reproduction of pre- 
parations with wide surfaces. The pillar piece, P, is 
arranged in a peculiar way. It is very widely hollowed 
oijt and the clips designed to hold the preparation are 
below instead of being above, as in all microscopes. 
This simple change from a practical view point has a 
genuine importance, since it permits of putting the 
preparation in a plane that is always the same, what- 
ever be the thickness of the object holder or object 
cover. 

In fact, in putting in place the preparation with the 
object cover on the side toward the objective, the lat- 
ter locates itself in the opening of the pillar piece, and 
it will be the upper surface of the object holder that 
will always come in contact with the lower part of 
the said piece. 

The optical system likewise studied by the inventor 
consists of a series of lenses calculated for giving 
various magnifications. In the apparatus that we have 



Optatbalmlc Surgery. 

The Greeks held a knowledge of diseases of .the eye 
to be an indispensable part of a medical education, and 
the accuracy of their descriptions in many cases at- 
tests the progress they made in this department. Not 
a few of the terms they employed are used to-day. 

The ancient Egyptians also were celebrated for their 
skill in the treatment of the disorders of this organ. 
But this, like other branches of learning, sank into ob- 
scurity, and there remained till the eighteenth century, 
when its revival began with an operation for artificial 
pupil, giving sight to a boy blind from birth. This 
was soon followed by Daviel's operation for the cure of 
blindness due to cataract. This specialty now began 
to receive the attention of educated physicians, and in 
1773 Barthe founded the Vienna school so celebrated 
at the present day. In 1804 the London Eye Infirmary 
was organized, and in 1833 the New York Eye Infirm- 
ary, soon followed by similar institutions in Boston 
and Philadelphia. 

The opening of these hospitals gave a very consider- 
able impetus to the study of diseases of the eye. But 
it was not until after the invention of the ophthalmo- 
scope that great progress was made. 

Many earnest workers now entered this field, in 
both the old world and the new, and the consequent 
advancement during the last fifty years has been un- 
surpassed in any other department of our art. Among 
these investigators were many whose achievements 
have laid the world under obligations of priceless 
worth ; but I shall detain you to speak of only one — a 
name blazing with the splendor of a succession of tri- 
umphs more brilliant than those of field or forum. 
Von Graef e, who at the early age of forty-one fell a 
victim to unremitting toil in the service of this branch 
of our art, was justly regarded as one of the greatest 
minds in the profession. Among the many additions 







Fig. 1.-THE LEHABDELET PHOTOGBAPHIC HICBOSCOPE. 




Fig. 2.-THE HICBOSCOPE MOUNTED UPON A CAMEBA. 



the difficulties that are met with in the practice of 
photomicrography easily explains why scrfew persons 
outside of scientific laboratories devote themselves to 
these researches, which are nevertheless so attractive. 

Numbers of amateurs in photography would not 
be afraid to undertake such studies, new to them, if 
they could find a simple and inexpensive apparatus 
and utilize it with the material that they are accus- 
tomed to employ. It was such a thought that guided 
Mr. Lemardeley, a most distinguished young optician, 
in the construction of a small simplified photomicro- 
graphic apparatus that we are happy to make known 
to our colleagues, for in our opinion it completely 
solves the problem, and is bound to open up new 
horizons to such amateurs as are desirous of stepping 
ouside of beaten footpaths. We believe likewise that 
it will render service to many investigators who have 
not the means to spend large sums, and who with this 
apparatus will be able to pursue their special studies 
and obtain excellent results. 

The apparatus is represented in Pig. 1. It consists 
of a piece, P, mounted upon pillars and provided with 
two clips, V V. At O is seen the objective provided 
with a micrometer movement, M. C is a condenser. 
At D is the diaphragm designed to limit the field of 
the image. The whole is fixed to a disk, R, analogous 
to that of photographic objectives, and which it 
suffices to mount upon the camera in order to be able 
to operate (Pig. 3). 

Upon the whole, we find here all the parts of an 
ordinary microscope, less the illuminating mirror and 
the tube that carries the eye piece. 

The suppression of the microscope tube is impor- 
tant, for that is what permits of obtaining the essen- 
tially practical arrangement of the Lemardeley ap- 
paratus, which is adaptable to any camera, like an 
ordinary objective. In this way are likewise avoided 
the reflections that occur in the tube of the objective, 
and that it was formerly difficult to eliminate. Pinal- 
ly, there is no longer anything to prevent the repro- 
duction of preparations with wide surfaces, and which 



had in hand, the relation of the magnifying power of 
the various combinations was : Pirst combination, 5 
diameters ; second, 20 diameters ; third, 50 diameters. 
We speak here, of course, only of the proper power of 
each combination, and not of the size of the image, which 
varies, according to the extension of the camera, be- 
tween five and several hundred diameters. The sys- 
tem of mounting of the objectiveis interesting to note, 
for Mr. Lemardeley, in order to render his invention 
still more practical, has devised a system of automatic 
focusing, which, it must be admitted, will greatly fa 
cilitate the operations for all those whoare notfamiliar 
with the use of the microscope. 

The tube of the objective holder, X, slides in a tube, 
Z, actuated by the micrometer screw. This tube is 
provided with two indents, E E', of different depths. 
Upon placing the pin, G, of the objective holder tube 
in one or the other of these indents, or in contact with 
the edge of the tube, Z, the objective is placed auto- 
matically at such a distance that the image shall be 
distinct upon the photographic plate with every mag- 
nification. By this arrangement, feeling one's way is 
avoided, and the micrometer screw will be employed 
only for finishing the focusing, if that be necessary — 
a maneuver that will be useless if the apparatus is well 
regulated, and for the same extension of the camera, 
of cour.«ie. If a short focus be employed, the pin must 
be put into the deeper notch in order to approach the 
front side of the preparation. In cases where the 
other combinations of longer foci are employed, the 
pin must be put into the indent of less depth, and, 
finally, against the tube, Z, for feebler magnifications. 

As will be seen from the above description, Mr. 
Lemardeley's apparatus is remarkable by reason of its 
simplicity of execution and operation, and we are con- 
vinced that these qualities will assure it a genuine 
success. — La Nature. 



The Engineering and Mining Journal estimates the 
silver production of the United States last year at 
60,000,000 ounces, as against 65,000,000 ounces iu 1892. 



to our knowledge which we owe to him are two which 
alone would render his name immortal. Before his 
time thousands annually became blind from a disease- 
often attended with agonizing pain and for which there 
was no cure known until he found it in the operation 
of iridectomy. In the method of cataract extraction 
for the cure of blindness due to this cause in vogue 
prior to his time, about twenty per cent of all eyes 
operated on were lost. This high percentage of bad 
results he so far reduced that in 1,000 cases operated on 
according to his method in the closing years of his life, 
his losses were less than three per cent, and this highly 
satisfactory result we now ordinarily obtain in our 
cataract operations. — A. &. Sinclair, M.D. 



Nitrogen from tbe Air. 

According to the Evening Post, of this city, ma- 
chinery is now beingset up in Newark, New Jersey, 
for manufacturing ammonia from atmospheric nitro- 
gen. Every farmer knows that nitrogen is one of the 
essential elements of plant food and that it is far the 
most expensive of the elements that are required in 
fertilizing mixtures. It is well known, too, that nearly 
four-fifths of the great ocean of air that surrounds the 
earth is nitrogen, and that it is practically useless as 
food to plants, although they are bathed iii it all the 
time. Recent researches have shown, it is true, that 
a small portion of this nitrogen can be utilized by cer- 
tain plants, especially those belonging to the Legu- 
minostB, but there never has been any available 
method of transforming the nitrogen of the air into 
plant food for general use. Of course, it is not wise to 
expect too much from any reported discovery, but if it 
is true that the sulphate of ammonia can be produced 
by this new process at about one-quarter of its present 
cost, this will be one of the greatest boons that the 
science of chemistry has yet bestowed upon the art of 
agriculture. If ammonia can be cheaply manufactured 
from atmospheric nitrogen, the discovery means that a 
great step has been taken toward securing a material 
increase in the productiveness of the soil. 
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Experiments in tbe Prevention of Potato 
Disease. 

Experiments in the pretention of potato disease were 
made at the Albert Farm, GHasnevin, and at Q^arryhill, 
County Carlow, in 1892. 

According to the recently published report of the 
Agricultural Department, the Flounder, a variety ex- 
tremely liable to disease, was selected, and the experi- 
ments were made with a view to ascertain whether the 
mycelium of the fungus reached the tubers through 
the tissues of the plant or by means of the spores fall- 
ing upon the earth and then washed down to the sur- 
face of the tubers in the soil. The ground was covered 
early in June beneath the plants with cotton wool, 
carefully placed round the stems, with the object of 
" filtering out the spores that might fall upon the 
ground. The disease appeared in July and the leaves 
of the plants were badly affected. When the potatoes 
were lifted in October it was found that there were no 
diseased tubers beneath the cotton wool, but a consi- 
derable amount of disease in the unprotected ground. 
Hence, it is provisionally inferred by those in charge 
of the experiments that disease spores reach the tu- 
bers by passing through the soil, but further experi- 
ments are necessary before stating definite conclusions. 
If this point be established, the advantage of high 
moulding, as advocated by Mr. Jensen, in providing a 
layer of earth of sufficient thickness to filter the rain 
water as it descends through the earth, and thereby ar- 
rest the spores before they could reach the tubers, will 
receive further proof. The potato crops in County 
Dublin are generally more free from disease than those 
grown in other parts of Ireland. This comparative 
immunity is attributed to the earlier planting of the 
crop, keeping the land free from weeds, and the gen- 
eral system of changing the seed from which the crop 
is grown year by year. 



€edar for Pencils* 

Ask the next wise man you meet how many lead 
pencils are consumed per capita by the inhabitants of 
the United States and see if his wisdom will stand by 
him. If he answers correctly, says the IS'orthwestern 
Lumberman, he will say something less than four for 
every man, woman and child. 

The wood of which these pencils are made comes 
from Florida. It is red cedar, straight grained and 
comparatively free from knots. One of the manu- 
facturing concerns has a mill in Florida where cedar 



logs are transformed into strips altout seven inches 
long, three-eighths of an inch thick and three inches 
wide. These strips are crated and sent North. Each 
strip represents a half of six pencils. Six grooves are 
made lengthwise ; into these grooves the graphite is 
placed and two strips are glued together. The block 
is then split into squares and the pencils finished 
either round or hexagon as desired. 

May be you have never thought of it in that light, 
but the pencil industry uses up a large amount of 
cedar. An average red cedar log contains about four 
cubic feet of wood, and there are on an average 25 
trees to the acre. If no mistake has been made in the 
rapid computation, it requires the timber from not less 
than 2,600 acres to supply the pencil manufacturers of 
this country. In addition considerable cedar is ex- 
ported to Germany. Alabama was once the great 
pencil cedar producing State, but the cedar, which 
was clearer and larger than that found in Florida, is 
exhausted. Manufacturers have tested other kinds of 
wood with a view to finding a substitute for cedar, 
but so far without success. 

It doesn't take long to make one pencil. The gra- 
phite is ground and mixed with great care, and in 
this mixing is the pencil maker's secret. The mixture 
is placed in a machine that might properly be called a 
little sausage stuff er, from the end of which is forced a 
constant stream of lead the proper size for a pencil. 
These threads of lead are cut in lengths, baked in an 
oven, and when hard are glued into the little grooves. 
The rough pencils are shaped either round or hexagon 
at the rate of 75 a minute, or 45,000 a day ; 125 pencils 
a minute, or 75,000 a day, are colored and varnished ; 
burnishing and stamping are done at the rate of 100 a 
minute, or 60,000 a day. This work is done by ma- 
chinery operated by girls not moi:e than 12 years of 
age, and who, no doubt, earn as much as a dollar or 
two a week. 

The little blocks which are frequently used inside 
of the bunches of pencils are made of poplar, each 
block being grooved to fit the pencils. Twenty years 
ago you paid more for a pencil than you do to-day. 
The invention of machinery and the discovery of a 
graphite mine have reduced the cost of them at least 
50 per cent. Foreign pencils have been gradually 
ousted, and at present, if I am not mistaken, we ex- 
port about as many lead pencils as we import. 

The few factories in this country hang together like 
brothers, and the chances are that if we should put 



our spare money into a lead pencil factory, they would 
make it warm for us. Whether you think a pen- 
cil is a good one or not, depends. If the profits on 
lumber are rolling in and you are making money hand 
over fist, you would be satisfied to figure with a burnt 
stick, but when it is uphill business to make the two 
ends meet, it takes an A 1 pencil to call out favorable 
comment. 



Creameries and Typhoid Fever. 

Another very important case has occurred in Ireland, 
in which it is alleged that the poison of typhoid fever 
has been distributed through the agency of a creamery. 
It seems that there is at present a serious outbreak of 
enteric fever in and around Castleisland, and that a 
local creamery had received milk from farms on which 
the disease existed, had separated the cream and then 
distributed the **skim" in proper proportion among 
the different farms. 'No proof was offered that this 
was the cause of the epidemic ; the charge brought 
against the creamery being that, " being purveyors of 
milk or occupiers of a milk store," they had allowed the 
milk to be handled by a person in contact with one 
suffering from a dangerous infectious disorder. A pen- 
alty of £5 was imposed. The recent enormous exten- 
sion of the creamery business, involving as it does the 
mixing of the milk from whole districts, evidently 
brings with it many dangers.- 

Formerly milk typhoid was characterized by sudden 
outbreaks widely spread among the customers of in- 
fected farms ; but under the creamery system, by 
which each farmer receives back his proper proportion 
of skim from the general stock, enteric fever on any 
one farm tends to be rapidly distributed throughout 
the dairies served by the creamery, and It becomes 
quite obvious that, if the creamery system is to be 
safely worked, a very careful and thorough system of 
inspection of the farms must go along with it. — British 
Medical Journal. 



Unknown Dead In a Great City. 

Albert H. White, keeper of the morgue in this city, 
testified in a murder trial the other day that 140,000 
bodies have passed through his hands since he has been 
the keeper. He added that he knew many cases 
where mistakes had been made as to the identity of 
dead bodies, and cited the case of a woman who 
claimed a body as that of her husband and had the 
body buried in Calvary Cemetery. 



SEGENTLT PATENTED INTENTIONS. 
Railvray Appliances. 

Automatic Gravity Car Coupler.— 

A. R. Heath, Covington, Ind. According to this inven- 
tion a pendant pointed hook on the drawbar through a 
slotted hole in the front end of the draught tlmbere and 
front enda of clevis, hooks to the bar in the opposing car, 
there being lift handles at either side of the cax^ or 
handles having a link connection at the top of the car. 
The drawbar is attached to rear springs in all cars. An 
old style link may be employed to couple with other 
couplers. There is a spring buffer in the deadwood and 
sill above, so that the hook pin or drawbar never buff, 
and the draught timbers and irons never buff out, 
and there is no oocaaion^for trainmen to go between the 
CMS. The engineerin his cab may operate the device to 
uncouple cm« from the train. The coupling is simple, 
durable, and inexpensive. 

Railroad Frog.— David Horrie, Kau- 

kauna. Wis. This is an improvement in which the rails 
are utilized to produce the frog, in a combination of 
supported converged track rails and swinging rails bent 
neax one end to approach each other, their shorter portions 
aligning with the track rails, between which and the ad- 
jacent ends of the swinging rails ia secured a wedge- 
shaped filling block, having diverged limbs lying along 
the inner sides of the swinging rails, there bein^ an in- 
termediate frog point with apex introduced between the 
parts of the swinging rails. The construction is simple 
and durable, and adapted for the traverse of rolling 
stock in either direction of travel, facilitating also the 
safe crossingof one track over another traclc 



Electrical. 

Storage Battery Plate. — Chaim- 

sonovltz P. Elieson, London, Eng. This invention re- 
lates to plates or non-tubular electrodes of the Plante 
type, and the battery plate is built up of parallel layers 
of corrugated and perforated metal, the corrugations of 
onemetiJ being atanangletothose of the adjacent layer, 
so as to prevent nesting or coinciding, and preserve an even 
and constant groove space between and a fixed and per- 
manent bracing of the layers in relation to each other, 
the plates so built up having their corrugations parallel 
to the plane of the plate, and having also detached verti- 
cal tenninal ,edge8. The buckling, and consequent rapid 
disintegration of the plates is thus prevented, and uni- 
formity of internal construction and resistance is in- 
sured. 



mechanical. 

Plumb Rule.— Frank Holt, South 

Pittsburg, Tenn. This is a rule having two graduated 
blades arranged at right angles, with their edges parallel 
to one another, and adapted to fit on and be secnred to 
the comer of a wall. Itisof simple construction, and 
more especially deigned for the use of masons and 
bricklayers, enabling a workman to quickly and accurate- 
ly lay the stones or bricks in proper position, accord- 
ing to the measurement indicated on the members of the 
role. 



Trace Cutting awd Trimming Ma- 

CHMB.— Henry A. Dodge, Boston, and William T. Rich- 
ards, Newton, Mass. This machine is adjustable to form 
traces of any desired width, and the knives are automati- 
cally opCTated upon the leather to simultaneously trim the 
Bide faces and round off the upper and lower comers, a 
trace of perfect construction being fonned by simply 
passing the material through the machine. A wheel car- 
rier automatically feeds the trace leather or strap to the 
knives, which are upon carriages at each side of the 
strap, and automatically adjust themselves to any desired 
thickness of strap. 

Stone and Ore Crusher.— Caleb Gt. 

Collins, Woodsburg, N. T. This machine has revoluble 
rings in peripheral contact with each other, crushing 
rolls in interior frictional contact with the rings, and at 
points in alignment with the peripheral contact point of 
the rings, rocker arms carrying the shafts for the crush- 
ng rolls, and guide rolls carrying the rings. The ma- 
chine is designed to reduce to a pulverized state stones, 
ores, and other hard and refractory substances, the ma- 
chine being of large capacity, and operated at a mini- 
mum loss of power through friction. 



Agrlcnltnral. 

Thrashing Machine.— Alexander M. 

Lockhart, Mitchell, South Dakota. This machine is de- 
signed to be very effective in operation, and to completely 
separate the grain from the chaff. It has an elevator for 
raising the chaff into a conveyor, discharging into a fan- 
ning mill, which delivers the heavy chaff into a conveyor 
connected with a second elevator discharging into a re- 
tom spout for carrying the chaff back to the thrasher 
cylinder. 



miscellaneous. 

Overhead Cable Traction.— Walter 

G. Berg, New York City. This system is for propelling 
vehicles traveling on the ground or on tracks, but not for 
supporting their weight. It comprises an overheadflxed 
track on which travel wheeled hangers connected with 
an endless traveling cable, which has a flexible connec- 
tion with a vehicle traveling on the ground or on a track, 
one part of the connection being secured to the vehicle 
and the other to the cable, the two parts beingdetachably 
connected. The improvement is principally designed 
for propelling cars and other vehicles in warehouses, 
mines, on wharves, etc., for transporting persons or mer- 
chandise. 

Adjustable Odometer. — Theodor 

Schroeder, New Prague, Minn. This is an instrument to 
be attached to carriages, for the use of livery keepers, 
and for surveyors and civil engineers, to indicate the 
number of miles traveled. It is designed for application 
to the wheels of all vehicles, irrespective of their size, 
and still afford an exact measurement record, being ad- 
justable to the size of the wheel, computing its circum- 
ference in feet and fractions thereof, and at each revolu- 
tion transferring such measurement to different gears to 
be recorded in a cumulative way upon the register of the 
odometer in miles. 



Heater..— Joseph H. Adams^ New York 

City. To properly heat and ventilate rooms, lialls, shops, 
cellars, etc., where ordinary sources of heat are not 
practical or convenient, is the design of this invention, 
which comprises an exterior shell with air inlets at its 
lower end and outlets at the upper end, a .central smoke 
pipe connecting with the source of heat havmg near its 
middle a damper or valve, while a series of smoke fines 
arranged in the shell are connected at their lower and 
upper ends with the smoke pipe to cause the heat and 
smoke to circulate through the flues, to heat the air cir- 
culating in the shell around the flues. 

Racking Beer. — August Werner, 

Brooklyn, N. T. For the filling of beer, ale, and like 
liquids, from casks into kegs or other vessels, this in- 
ventor has devised a method and apparatus according to 
which the liquid is discharged from the storage cask to 
an elevated receiver, subjecting the receiver to gas 
pressure, passing gas into the vessel to be filled and dis- 
charging air therefrom, and then passing in the liquor 
charged with gas. The receiver is adapted to be raised 
and lowered, the beer preferably being filtered before 
being passed into it, and the pipe of the filling device 
having a liquid controlling valve, while a gas valve is 
connected with the gas supply for regulating the egress 
of the air from the keg and holding the gas in the keg 
while filling it with the liquid. 

Lubricator.— William A. Seibel, In- 
dependence, Iowa. According to this invention the 
machinery to be lubricated has movable projections and 
a bracketcarrTing a pulley, while the oil can has a spring- 
pressed slide valve and an arm engaging the projections, 
a lifting rope from the can passing over the pulley, and 
a guide rope depending from the side of the can. The 
improvement is more especially designed to facilitate the 
lubricating of elevated machinery, such as windmills, 
the operation being effected from the ground and 
obviating the dangers incident to climbing the frame- 
work or towers. 

Metal Fence.— George D. Hamilton, 

Innisfail, Canada. This fence has tapered, tubular me- 
tallic posts, with keyhole slots, and hollow metallic rails 
with concave ends whose side portions or ears are per- 
forated, the fastening bolts being inserted through the 
posts in the slots, while flanged pickets are bolted to 
flanges on the rails. The fence is cheap, substantial, 
easily constructed, and may be made very ornamental. 

Trunk. — Benjamin Dickenson, New 

York City. Tbis invention relates particularly to trunks 
having removable drawers, and provides a construction 
which facilitates the taking out of the drawers, but with 
an automatic fastening device arranged inside, so that it 
cannot be tampered with and is not exposed in any way 
to be broken, but which is automatically operated by the 
opening and closing of the tnink lid, the closing of the 
lid locking the drawers and the opening of the lid releas- 
ing them. 

Composite Bottle. — Alphons Dry- 

f 00s, New York City. In the sides of this bottle are 
vertical niches or recesses in which are set small bottles 
of special construction, for holding a variety of liquids, 
the arrangement being such as to permit of pouring the 
liquid either singly from any of the individual bottles, or 



from two or more at the same time, for making a mixed 
drink. 

Fan. — Max Rubin, New York City. 

This is a folding or pocket fan in which retaining arms 
are secured to tii£ folding body and adapted to fold with 
it, receiving arms being connected with one another and 
with the retaining arms. The fan presents a very neat 
appearance, is readily opened for use, and occupies but 
little space when folded. 

Mixer or Beater. — Arobine C, 

Mitchell, Ennifl, Montana. This device is more especially 
designed for use on the materials or .batter of which 
cake, etc., are made, the invention being an improve- 
ment on a former patented invention of the same in- 
ventor, and providing means for increasing or decreasing 
the speed, and whereby the basin may be more readily 
removed from the frame, also providing a bearing for 
the piston of the beater that it may be operated with 
least friction* the cost of manufacture being likewise 
reduced. 

Design for Vase Support. — Albert 

Wanner, Jr., Hoboken, N. J. This is an ornamental 
support for vases and other receptacles, in which con- 
tinuous leaf-like effects in wreath form are shaped to 
project upwardly crisps and tendrils to join a ring-like 
margin at the top of the base. 

Note.— Copies of any of the above patents will be 
furnished by Mnnn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



HEW BOOKS AND FT7BLICATI0NS. 

American Plumbing. A complete com- 
pendium of practical plumbing, from 
solder making to high class open 
work. By Alfred Revill. New York : 
Excelsior Publishing House. Pp. 
224. Price $2. 

The present work is written from the standpoint of 
the city of New York, and furnishes an excellent exam- 
ple of the improved metropolitan practice. Especially to 
be commended is its reference to the laws of the Health 
Department of the city of New York. This is some- 
thing which will make it of use to other communities as 
a model of practice. 

Essays in Historical Chemistry. By 

T. E. Thorpe. London and New 

York: Macmillan & Co. 1894. Pp. 

381. Price $2.25. No index. 

So much has been written about theoretical chemistry, 

and experiments in it, that the appearance of a systematic 

work on its history from the days of Boyle to the era of 

Mendeleef, the latter representing the most advanced 

views of the present time, is particularly to be welcomed. 

Professor Thorpe'^s high qualifications for this work need 

no comment from us. The book absolutely fills what 

has been a decided want, and it should form part of every 

true chemical library. We cannot let it pass without 

paying due tribute to its excellence, but the work would 

be of many times greater value if it bad been provided 
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with an index. We have eeen f ew books in which the 
absence of this feature is more to be regretted. 

Cambridge Natural Science Man- 
uals. Physical series. Light. An 
elementary text book, theoretical and 
practical, for colleges and schools. 
By R. T. Glazebrook. Cambridge : 
University Press. 1894. Pp. 213. 
Price $1. 
This little work claims to embody the teaching of the 
physics of light hy experiment. This, however, does not 
prevent it from presenting a very valuable treatment of the 
subject, in whicl) the laws of light are well stated, and 
the use of simple experiments and not their abase is 
given. It is designed for medical students at the Caven- 
dish laboratory, bnt this really operates as a very minor 
restriction on its scope. 

Telephone Lines and their Proper- 
ties. By William J. Hopkins. New 
edition, revised and enlarged. New 
York : Longmans, Green & Co. 1894, 
Pp. xvi, 268. Price $1.50. 

The production of a adequate work on the subject of 
telephones, more especially on the lines and circuits, 
seems really to have filled a want existing in technical 
literature. We are convinced that in its pfactical details, 
as well as its examination of induction and the proper- 
ties of telephone lines, it will be of great use to the prac- 
tical man, as well as of interest to the student. It is very 
fully illustrated and can be confidently recommended to 
electricians. ^ 
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TABLE OP CONTENTS. 

1. Elegantplate in colorsshowing a handsomeresidence 

recently erected for William H. Bartlett, Esq., at 
Evanston, HI. Two perspective views and floor 
plans. Mr. J. L. Silsbee, architect, Chicago, III. 
A very picturesque design. 

2. Plate in colors showing a cottage at Mt. Vernon, 

N. T., recently completed for E. J. Walther, Beq. 
Two perspective Views and floor plans. Mr, L. H. 
Lucas, architect, Mt. Vemon, N. Y. An excellent 
design. 

3. Cottage at Morgan Park, El., recently erected for 

G. P. Patterson, Esq^ at a cost of $3,000 com- 
plete. Two perspective views and floor plans. 
Mr, H. H. Waterman, architect, Chicago, HI. 

4. A summer house at Southampton, Long Island, N. Y., 

recently completed forH. M. Day, Esq. Two per- 
spective views and floor plans. A model design. 
Messrs. G. E. Harney & W. S. Purdy, architects, 
New York. . , - 

5. A residence at Portchester, N. Y., recently erected 

for Walter S. Haviland, Esq. Two perspective 
views and floor plans. A very pleasing design. 
Mr. Louis Mertz, architect. Portchester, N, Y. 

6. Floor plans, interior view, and two perspectives of a 

residence recently completed at Hackensack, N.J., 
for George A. Vroom, Esq. An excellent design 
and unique plan. Cost complete $6,950. Mr. 
Christopher Meyer, architect. New York City. 

7. The Bamum Institute of Science and History, of 

Bridgeport, Conn., donated by the late Phineas T. 
Bamum. A one-half page perspective view. Cost 
for building and grounds $100,000. A fine exam- 
ple of the Romanesque style of architecture. 

8. A residence at Stamford, Conn., recently erected for 

Oliver G. Pessenden, Esq., at a cost of $5,199. 
Two perspective views and floor plans. Mr. Wm. 
H. Day, architect. New York City. A very pleas- 
ing design. 

9. A cottage of moderate cost recently completed for 

Hiram R. Smith, Esq., at Randall Park, Freeport, 
Long Island, N. Y. Cost complete $3,900. Two 
perspective views and floor plans. Mr. Wm. 
Baynor, Freeport, Long Island, N. Y., architect. 
A very attractive design. 

10. "Otter Cottage," recently completed for Henry H. 
Adams, Esq., at Belle Haven Park, Greenwich, 
Conn. Mr. H. W. Howard, architect, Greenwich, 
Conn. An attractive design in the colonial style of 
architectare. Two perspective views and floor 
plans. 

m. A colonial cottage at " The Bluffs," Mt. Vemon, 
N. Y., recently completed for E. A. Hunt« Esq. 
Twoperepective views, an interior view and floor 
plans. Mr. Louis H. Lucaa, architect, Mt. Vemon, 
N.Y. 

\2. Half -page engraving showing hall and staircase of a 
London dwelling. 

13. Miscellaneous Contents :. Clients' right of replicating 
design.— Shop and mill construction. — Seasoning 
oak.— ^Beautiful designs in parquetry work, illus- 
trated.— The effect of fire on concrete.— Water- 
proof cellars.- Embossing wood.— Steel butt with 
ball-beanng washers, illpstrated.— "T e Holland*' 
radiators, illustrated. — Graphite paint. — Sand- 
papering machines.— The Van Wagoner & Wil- 
liams Hardware Company.— Window screens and 
screen doors.— Maple flooring. — The Pullman Bash 
balance, illustrated.— Portland cement walks. — 
Subterranean London.— An alloy which adheres to 
glass.— A saw clamp and filing guide, illustrated. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine ov Akchitbc- 
TTRB, richly adorned with elegant plates in colors and 
with flue engravings, illustrating the most interesting 
examples of Modem Architectural Construction and 
allied subjects. 

The Fullness, Rich ess, Cbempaem^ aad Convenience 
of this work have won for it tbe LASfiSM CmcuiATiON 
of any Architectural Publiai&n tn tite world. 3<^ by 
all new. .i*>^er(|.. . MUNN A CO., PtJSLMHVBS, 

«K J'-'Mway, New York. 



•* U. S." metal polish. Indianapolis. Samples free. 

For coal hoisting engines. J. S. Mundy, Newark, N. J. 

Microbe Killer Water Filter, McConnell Filter Co.. 
Buffalo, N. Y. 

Bookbinding.— All classes of work. Magazines a 
specialty. Haddon & Co., 139 Center St., New York. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. B. Dudgeon. 24 Columbia St.. New York. 

Distance Reading Thermometers.— See Ulus. adver- 
tisement, page 255. Ward & Doron. Rochester. N. Y. 

Cheapest Water Power.— See top of 1st column, page 
170. Also top of 2d column, page 239. Look, it will pay. 

Screw machines, milling machines, and drill presses. 
The Garviu Macb.Co.. Laleht and Canal Sts.,New York. 

Centrifugal Pumps. Capacity. 100 to 40,000 gals, per 
minute. All sizes in stock. IrviuTan Wle. Syracuse. N.Y. 

Emerson, Smith & Co., Ltd.. Beaver Falls. Pa., will 
send Sawyer's Hand Book on Circulars and Band Saws 
free to any address. 

Inventors wishing to bring their inventions to the 
public notice should confer with H. Pittock, Room 61, 
1 Beacon St.. Boston, Mass. 

Guild & Garrison, Brooklyn. N. Y., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps, 
acid blowers, filter press pumps, etc. 

For the original Bogardus Universal Eccentric Mill. 
Foot and Power Presses. Drills. Shears, etc.. address 
J. S. & G. F. Simpsbn. 26 to 36 Rodney St., Brooklyn, N. Y. 

The best book tor electricians and beginners in elec- 
tricity is " Experimental Science." by Geo. M. Hopkins. 
By mall, M ; Munn & Co., publishers, 361 Broadway, N.Y, 

Patent Electric Vise. What Is claimed, is time saving* 
No turning of handle to bring ]aws to the work, simply 
one sliding movement. Capital Mach. Tool Co., Auburn, 
N.Y. 

Competent persons who desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office, 361 
Broadway, New York. 

ly Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 



thinned or thickened as desired, with alcohol, and ap- 
plied with a brush. 

(6051) E. A M. ask : 1. Does the plane 
or convex side of a single plano-convex lens go next the 
sensitive plate in the "Photorei" ? A. The convex. 2. 
Will the same answer apply to a single achromatic Wa- 
terbury lens ? A. Yes. 3. Will you be kind enough to 
give us a formula for metol developer ? A. Metol 5 
grains, sodium sulphite 3 grains, water 1 ounce, add car- 
bonate of potash 2 grains. 4. What is metol ? A. The 
chemical name is monomethylparamidometacreosote. It 
is a derivative from coal tar. 5. What is hydrochinone ? 
A. A derivative of cinchona bark. 6. Is para-amido- 
phenol iydrochlolate injurious to use ? A. No. 

(60'52) A. H.— 1. Electrotypes of half 
tone blocks are used for printing from. 2. Carbon tissue 
can be had of the photo, dealers in different colors and is 
printed in the same manner as other photos. 

(6053) J. E. W. asks : What is the 
largest number of shots on record fired by a Gatling gun 
per minute, and where was it done ? A. The Gatling 
gun at the triaJs at Shoeburyness, England, was fired 400 
rounds per minute. Later by improvements it is claimed 
to have been fired 100 rounds per minute, in each of its 
10 barrels, or 1,000 rounds per minute. About 600 
rounds per minute is the average practice of the best 
machine suss. 




HINTS TO CORRESPONDENTS. 

Naikies and Address Mnet accompan:^ ail lettere 
or no attention will be paid thereto. Th^ is for our 
information and not for publication. 

Referenees to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered m reasonable time should 
be repeated ; corresx)pndents will bear in mind that 
some answers require not a littie research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take bis turn. 

Buy ers wishing to purchase an^ article not advertised 
in our columns will be furmshed with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot l>c 
eapected without remuneration. 

Scientific American Snpplements referred 
to may be had at the office. Pnce 10 cents each. ; 

BooIls referred to prompUy supplied on receipt of 
price. 

minerals sent for examination should be distincUy 
marked or labeled. 



TO INVENTOBS. 

An experience of forty-lour years, and the preparation 
of more tban one Hundred thousan d applications for pa' 
tents at bome and abroad, enatde us to understand tb« 
laws and practice on both continents, and to possess un- 
ttqiialed facilities for procuring patentseverywbere* A 
synopsis of tbe patent laws of tbe United Stattts and all 
foreign countries luay be had on application, and peraons 
conteaa>lating t he securing of patents, either at Borne or 
abroad, are invited to write to this office for prices 
wbicb are low, in accordance with the times and our ex- 
tensive facilities for condu ctinK the buainess. Address 
MUNN & CO., office Scientitic American, 361 Broad- 
way, New York. 



(6049) H. D. says : Not long since a 
man was traveling through this section selling a prepara- 
tion to.remove warts, corns, etc. It only required two or 
three minutes to remove them. Of what substances and 
prox>ortion was his preparation, and is there any danger 
in its use ? 

A. Salicylic acid 30 gm. 

Cannabis Indica (Indian hemp) . 5 *' 

Castor oil , H drm. 

Collodion ^ oz. 

Mix and applymoming and eveningf or f ourdays. Then 
soak the feet in warm water. If this be done faithfully, 
the corns are removed without any difficulty. The result 
is a clear light green solution. There should be no diffi- 
culty in its prex)aration. To prevent it from evaporating, 
keep the solution in a stopx)ered bottle. Be sure and 
use the Indian hemj), and not the American article ; the 
latter is not easily soluble. We would not advise the use 
of any such preparation as you describe, as it is probably 
harmful. The formula given above is harmless. 

(6050) J. C. asks for a negative varnish: 
A. Try 

Sandarac 4 ounces. 

Alcohol 28 » 

Oil of lavender 3 " 

Chloroform 5 drachmB. 

Another Is 

Methylated spirit 12 ounces. 

Light amber shellac . . l}ri *' 

Sandarac 1^ " 

Canada balsam , ^ drachm. 

Oil of lavender* > H ounce. 

Before.vamishing the film should be perfectly dry, and 
it will be well to heat it a little. Before printing from the 
varnished negative, warm the surface to evaporate all 
moisture that may adhere there. If these precautions 
are taken, there should be no staining of the film. 2. 
What will remove the silver stain caused by the film of 
aristo x>aper adhering to the surface of the negative ? A. 
Usually the stain can be removed by rubbing it lightly 
with a tuft of absorbent cotton wetted with a wefUc solu- 
tion of cyanide of potassium, previously soaking the ne- 
gative for 10 minutes in a solution of Iodide of potassium, 
20 grains to 1 ounce of water. Gihon's opaque, we think, 
is made similar to water colors cakes usually sold, to 
artistfi and others. A cheap substitute would be a mix- 
ture of alcohol, shellac, and lampblack, which may be 
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ildding machine, A. B. Lennox 619,960 

Anvil vise attachment, A. P. Reed BSfti — 

Aatographlc register J. A. Marsh 820,1122 

Awning lifter. 0. H. Thompson 619,780 

Axle, carriage, O. H. Palmer 619,732 

Bagatelle table, W.B.Fearn 819,842 

Band cutter and feeder, P. Linscheld 519,722 

Bandage (or Tarlcose veins, Sohutz & Luiderer... 819,894 
Bank or money (iianEer, automatic, H. F. Slocum 820,013 

Bath sprinlcler, detacbaole, J. H. Stevens, Jr 819,879 

Bearing, roller, P. Mossberg , 819.868 

Beer condensing and bottle filling apparatus, G. 

W. Parrell 619.888 

Beer cooler, H. Hahn 619;708 

Bell, signal, W. S. Adams 619,828 

Blcycle,C. B, Wbitaker 614855 

Bicycle or aie,B.S. Sill 619.742 

Bicycle brake mechanism, W. H. Blnns 620,017 

Bicycle frame, I,. M. Wainwrtght 619,783 

Bicycle gear, B. J. Swedlund 619,933 

Block. See paving block. Pulley block. 

Blower, Are, T. O. Payne 619,783 

Boiler, O.C. Davis 619,8»r 

Boiler feeder, P. Hellmich 619,709 

Boiler furnace, W. Brand 619,787 

Book ttacking machine, A. L. Qarver 619,997 

Book, check, receipt, or other stub, H. Lowen. 

bach 619,769 

Boot tree, G. H. Stephens 619.87T 

Bottle closing device, B. A. Wittemann 619,827 

Bottleorcancase, J. H.Nellls 630,007 

Bottle stopper, P. M. T. Imliaud 519,910 

Bottle stopper, C. Sc B.Schramm 519,777 

Brake, ffee Bicycle brake. Car brake. Hay 

frame brake. Wagon brake. 

Brake mechanism, hydraulic, J. Keller 520,001 

Brick machine, J. D. Pace 820,023 

Brush. A. W. Hahn 519,948 

Brush Dinder, paint, T. W. Prost 519,996 

Bubbles, composition for blowing soap, E. B. 

McNaughton 519,923 

Bucket hoisting and tripping apparatus, W. E. 

Ludlow 619,723 

Buckle, C.R. Harris....^ 519,889 

Buckle fa8tener,W.B.H. Dowse 520,($8 

Bundle carrier, W. W. Buison 519,834 

Burner. See Gas burner. Lamp burner. Oil 

burner. Vapor burner. 
Butter extractor, centrifugal, G. M.Andersson... 619,681 

Button, W.S. Godfrey 519,946 

Buttons to garments, machine for attaching, D. 

A. Carpenter 619,788 

Calculating machine, J. A. Sewell 619,9f3 

Car brake, K.G.Pieke. 619,993 

Car coupling, T.P.Carroll 619,696 

Car coupling, Dickey & Harding 819,700 

Carcoupling, T.Johnston..* 819,861 

Car coupling, R. P. Ludlow 619,724, 519J26 

Car coupling, J. W. Unruh B19?47 

Car fender, street railway, J. R Bailey 519803 

Carsandlng*vlce, I. Mowder 619,818 

Car provided with fenders, A. H. Jelly 619,714 

Caraine engines, apparatus for controlling the 

grinding of flatsof, J. B. Prest 519,771 

Carving macbines, frame for supporting patterns 

anefmaterlal for, C. S. Yamell 519,762 

Case. See Bottle or can case. 

Cash register and Indicator, W. T. McOraw 619,923 

Casket handle, detachable, L. H. Bannister. 

620,016, 620,016 

Centrifugal macbine,H.E. Smith 619,9!'5 

Chair. See Dental chair. Revolving chair. 

Checkreinloop.M. J. Clark 619,931 

Chimney cowl. J. A. Hodel 519.954 

Chum, W.H. Thomas 819,746 

Clamp. See Plow iron clamp. Saw clamp. 
Clayproduct machines, die or mould for, W. W. 

Wallace 619,801 

Clothespin. S. German 819,998 

Clutch, S. P. Babcook 619,809 

Clutch, friction, T. A. Hayes 619,951 

Coal dust firing apparatus, C. Wegener. 619.784 

Coin controlled machine, W. M. Ducker 819,701 

Compression Joint, C. S. Bavler 619,808 

Conveying and automatically delivering small 

articles, apparatus for, A. Muller 820,006 

Cooler. See Beer cooler. 

Copy guide, W. Duchemin 619.762 

Com busker J. P. Behurkens 819,929 

Coupling. See Car coupling. Hose coupling. 

Thill coupling. 

Cover dinner pail, H. E. Dunham 619,809 

Cultivator or seed planter, L. KIrlln 620,002 

Cup. Dieinf eciaut cup. 

Curtain rod, W. H. Bdsall 819.840 

Curtain roller, F. & C. Otto 620J)08 

Cutter. See Band cutter. Splint cutter. 
Dental chair, A. W. Browne, 

519,766 to 619,758, 619,883, 819,884 

Die stock or holder, W. D. Putnam 619,734 

Dish drainer, M. Reid 819,736 

Dislnfectantcup. W. L. Gerard 619,811 

Door indicator, H.B. Diamond 819,699 

Draught equalizer, B. M. LeQrande 519,768 

Drier, A. Blatchly 619,694 

Drum, C. Koeth 819,914 

Dust arrester, Hueitoer &La8h 819,968 

Dye, blue, Schmld * Bachelut 819,9n 

Dynamo, constant current, W. H. Blklns 819,858 

Bar f or buckets, etc., M. P. Rotieson 519.874 

Bcraseur,G. W.Teufel 619.798 

Elector, water, J. H. McGowan 519,728 

Elastic fabric, a. C. Moore 519,727 



Electric Indicator, W. B. Garev M9,94S 

Electrically governed switch, B. H. E. Klatte 519313 

Electricity generated by means of wind power, 

device for r^ulatlng,T. A. WiUard SJSSi 

Elevator, C. W.Baldwin 5}S?S 

Elevator safety device, G. C. Howard 63S.Ss 

BlUpsograph.W. Lehner SaOBM 

Embossing machine, P. W. Maley 519,961 

Enameling sheet metal and compound therefor, 

H. D. Quinby ^ 619,968 

Engine. See Gas engine. Magnetic engine. 

Steam engine. Wind engine. 
Engines, reversible eccentric for, D. W. Kel- 
logg (r) 11,419 

Envelope, W.H. Eldrldge 519.944 

Envelope, G. H. Martin H9,864 

Evaporating apparatus, T. J. Rayner 519,969 

Extractor. See Butter extractor. Stump ex- 
tractor. 

Eyeglass holder, T. King 820,024 

Fabric. See Elastic fabric. 

Fare indicator forcabs, O. Schneider 619,972 

Fastener, adjustable, J. A. Bovyer 519,831 

Pat, compound edible, A. W. Winter 619,960 

Faucet, beer, G. A. P. Streuber .- 819,981 

Pender. See Car fender. 

Feeding and watering live stock, device for, A. C. 

Winch 519,935 

Fence, D.D. Frisbee 819,998 

Fence, D. H. Talbert 819,743 

Pence, wire, J. W. Buchanan 619,769 

Fence, wire, B. L. Schanck 619,928 

Fence wh*e tightening device, H. Buck 519,910 

Fences, tool for building wire, L.C. Hlghsmitta... 519,710 

Pile holder, J. Roust 619.73S 

Fireproof curtain for elevator shafts, E. P. 

cSarke 619,990 

Fires, process of and compound for extinguish- 
ing, A. a Schumacher 520,013 

Pllesfrom houses, apparatus forexpelllng, R. F. 

Lotspelch 519,798 

Flytrap, W.Thomae 519,745 

Pork attachment; H. S.Lane 619.717 

Fruit clipper, T. K. Godbey 619,999 

Fruit stoner, J. Boeri 519,939 

Furnace. See Boiler furnace. Metallurgic fur- 
nace. Smoke consuming furnace. 

Furnace grate, Roney & Stranahan 519,775 

Furniture, combination, E.L. Still 619,930 

Furniture, folding, 8. Aufreoht 519,9S? 

Gauge. See Steam pressure gauge. Surface 
gauge. 

Game apparatus, bubble E. E. McNaughton 619^ 

Garment hanger, X. Neilen 619.964 

Gas burner for heaters, A. T. Welch 519,749 

GasengIne,D. C. Luce 619,863 

r.asenglne,H. Swain 619380 

Gas bolder tank, P.Mayer 519,963 

Gas regulator, T. G. Lewis 619,8tt 

Gate, W.J. Slack... 519,778 

Glue pot, steam heated, P. N. Hastings 519,950 

Governor, G. J. Altham ; 619,785 

Governor, steam engine, J. P. Devoissaud 519,942 

Greenhouse, H.B. Hall 819,786 

Grinding machine, R . H. Grant 620,019 

Gun mounting, D. Adamson 619,965 

Hair from the skin, composition for removing, J. 

Mellinget 620,005 

Hammock support or tent frame, W. 8. Young.... 619,896 
Handle. See Casket handle. 
Hanger. See Garment hanger. 

Harrow, J. C. Johnson 519,767 

Harrows, machine for sharpening roller disk, T. 

Ellison i 519,841 

Harvester, com, H. Claar 619336 

Hats by means of wire staples, machine for at- 
taching sweat leathers and bands to, P. W. 

Cooper 519,886 

Hay frame brake, P. B.Hoch 619.607 

Heel stiffener machine, W.J. Yonng. 519,936 

Binge, spring, R. Brtndle 619,683 

Hitching device, J. P. Muth 619,891 

Hoof boot and pad, W. Sidebotham 619,822 

Hose coupling, S. M. Beery 619,829 

Hub, wheel, J. W.Cloud 619,807, 519308 

Indicator. See Door indicator. Electric indi- 
cator. Pare indicator. 
Inseam trimming machine, Hanscom & Spencer.. 620,020 

Iron, refining. Barton & McCormack 619,902 

Ironing machine, H. E. Smith 619,91'4 

Joint. See Compression joint. Rail joint. 

Jointer guard, automatic, C. A. Daly 

Kiln for burning earthenware, W. H. R. Eunst- 

man 519,814 

Enaaderandmizer, dough, AiU. Shaffer. ...;v..-.. 619J:40 

Knee protector, A. C. Bull 619,n)D 

Lacing stud fastener, P. A. Raymond 519,847 

Lacing studs, process of and device for attaching, 

P. A. Raymond 519,848 

Lamp, E.P.Trent 619361 to 619,854 

Lamp burner, L. A. Milbank 519,865 

Lamp, electric arc, J. F. Kester 519,912 

Lamp, electric arc, W. Mathiesen 819,726 

Lastingmachine. J. Blakey 519,755 

Lasting too 1, hand, 1. Frechette 619,869 

Lathe, screw cutting engine, W. P. Norton 619,924 

Lathing, metallic, G. Hayes 619,982 

Lead salts from native ores, obtaining, A. G. Pell 619,7d4 

Leaf tumer,L. Swindle 619,934 

Leather skiving machines, circular knife for, A. 

J.Tewksbury 5191744 

Light concentrator for dentists, surgeons or 

others, W.H. Thrift. 619,799 

Lighting system, alternating current arc, T. 

Spencer 519,849 

Liquid mixer, J. B. Thies 619,978 

Loading apparatus, H. N. Carpenter 619368 

Loadlngmachine, dirt, J. M. Younger 619,753 

Loom, swivel, H. & P. a Westerhoir 619302 

Looms, shuttle operating mechanism for narrow- 
ware, A. Weimar 619,896 

Magnetic engine for reciprocating tools, H. S. 

McKay 619370 

Maps, etc., revolving holder for, A. B. Pretz 819,763 

Match safe, A. Hansen 519,949 

Medicine, time indicator for taking, O. Eettmann 619,913 
Metal shaping and planing machines, reversing 

mechanism for. A, P. Champlin 619,911 

Metal strips, machine for cutting and finishing, 

T.Brandt 619,903 

Metallurgic furnace, J. Butler 519,965 

Milk, method of and apparatus for preserving 

condensed. P. D. Smith 620314 

Mining tool, M. Hardsocg 620,000 

Mixer. See Liquid mixer. 

Mop head, H. F. Low 619,917 

Motion, electric mechanism for giving recipro- 
cating. H. S. McKay 619,869 

Motors, band regulator or switob for, E. E. 

Keller 819,115 

Motors, method of and means for starting syn- 
chronous. B. G. Lamme 519362 

Mower, lawn, S.P.Graham 819,800 

Musical instrument, H. Lanef elder 619316 

Musical instrument, F. A. Ricbter 619,737 

Musical instrument, stringed, H. E. Wurlltzer 619,761 

Nail or spike, J. Floyd 619310 

No2zle, steam jet, L. Schutte 519,796 

Obstetricalapron, W. Jackson 519,718 

Oil burner, C.C. Baldwin 619,764 

Ore concentrating apparatus, W.L. & P. S. Card.. 619,9W 

Ores, refining. Barton & McCormack 619,901 

Organ, J. Polnkanis 619,925 

Package for containing ices, etc., hermetically 

sealed, C. L. Dexter 519,839 

Paper bags, making, Lorenz& Claussen — 619.916 

Parer, vegetable, A.M. Mundel! 619390 

Patterns, method ef and apparatus for marking, 

L. Schaefer 519,927 

Pavement ornamenting device, M. Maurer 519,919 

Paving block. J. L. Pope 519,873 

Pedal, A.Perkins 520,009 

Pen, A.M.Henry 519,953 

Photograph apparatusjcoln-controlled, J. A. Par- 
sons ■ 619372 

Photographic vlgnetter, J. B. Walker 619,800 

Piano muffler, O. H. Bollman 619.983 

Piano or organ, upright, W. T. Smith 519,797 

Planing machines, feed roller for wood, W. N. 

Sawyer 619,739 

Plant setter, H. M. Hodson 619,712 

Planter, seed, Ij. D. Benner 619.692 

Plaquets of India-rubber, etc, forming tubular, 

Barr, Jr., & McKay 519,900 

Plow iron clamp. W. A. Clark 619,806 

Pneumatic dispatch tube gate, S. P. Leake 519,718 

Pneumatic dispatch tube system, 8. F. Leake 619,719 

Poke, animal, F. Fisher 519J994 

Pot. See Gluepoi. 

Pot or kettle. EOerber 519,764 

Powder distributer, C. H. Leggett 619,720 

Powder, manufacture of smokeless, P. G. Da 

Pont 519,702 

Powdering plates, etc.. machine for, B. Baugh 619,786 

Press. See Screw press. 

Printing and dividing endless lengths of paper, _, 

machine for, C. Ejpreusse 6?0310 

Printing machine for copper or steel plates, J. 

Larlviere 619,915 

Printing machine, rotating letter-press, F. X. 

Holzle 519366 

Propeller, pneumatic, L. H. Mayer. 620,004 

Pulley block, A. W. Browne 619,984 

Pump and motor therefor, A T.Welch 519,825 

Pump, direct-acting steam, P. A. Burnham 519,857 

Pump valve, steam -actuated, J . T . Hayden 6193 ' ~ 

pumping apparatus, portable, D. Noble — 
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Puncblofr bags, apparat s for s stainiiiK, J. P. 

McLeam 519,918 

Purseorcoln-receptacle, A. Qoertz 519.765 

Puzzle. H. L. Cassard 519,989 

Ball joint, E. P.Caldwell 519,9M 

Rails, bars, etc., implement for straigbtening, A. 

Meaner 519.920 

Railway rails, substructure for, J. M- Price 513,772 

Railway signal, electric, F. Beattle 519,938 

Railway signal, electric. Strong & Reed 519,932 

Railway switcb, city, J. Shutt 519,741 

Railway system, electric, D. Mason 519,794 

Railways, contrivance for diminiabingt.he danger 
to foot passengers from street, Jemetz & 

Jeniczek.. 519,911 

Rake. A. R. Dickinson 519.761 

Ham or engine, bydraulic, W. A. Rife 519,970 

Refrigerating machine, J. B. McLaugblln 519,730 

Refrigerator, R. HIrsh 519.711 

Register. See Autographic register. Cash reg- 
ister. 
Regulator. See Q&n regulator. 

Releasing device, H. Iiahann 519.815 

Revolvers, cylinder pin catcb for. J. Rourke 519.875 

Revolvingcbair, J. M. Morgan 519,866 

Riffle, flume, S.A.Baggs 619,981 

Riveting machine, J.J. Unbebend * 519,782 

Rod. See Curtain rod. 

Sash balance. D. Sinks 519,895 

Sasb balance, J. J. Totman 519,823 

Sasb fastener, J. P. Davis 519,905 

Satchel or bag, J. Limbactaer 519,721 

Saw clam p. circular. C.C.Newton 619.892 

Saw grinding machine, C. C. Newton 519^93 

Scraper, H. G.Butler 519,835 

Screwdriver, A. Mallock 619,962 

Screw ra-ess. F. Moss berg 519,8tjr 

Seat. See Spring seat. 

Seeder and planter. J. W. Campbell 519,986 

Sewing madilne preaser foot. H. G. Woodward.... 519,897 
Sewing machines, end cap for cylinder, E. C Hol- 
land 519,909 

Shade fliture, window, P. M. Wilkinson 519,979 

Shades or curtains, attachment for adjusting 

window, L. Yancey 519,866 

Shaft support, fluid pressure, W. Harrison 519,906 

Shovel. See Steam shovel. 
' Signal. See Rail way signal. 

Slicing machine, A. & A. Iske 619.969 

Smoke consuming furnace, J. M. Thomas 519.779 

Snow plow, H.H. Kryger 520,021 

spark catcher, J. F. Cristand 519,886 

Spinning spindles, device for plumbing top rail, 

J. P. Kelly 519.716 

Splint cutter. P. S. Baumeister _ 519,982 

Spring seat, F. H . Homan 519,792 

Sprinkler. See Bath sprinkler. Water sprinkler. 

Sprinkler head, automatic. O. Pierce 519.846 

Sprocket wheel, C. Timm 519,781 

Steam engine, Ogle & MaeunsOB - 519,966 

Steam engine, S. &c. L. Torrey.... 519,860 

St^am engine, quick-spee d, J. P. Devoissaud 519,943 

Steam pressure gauge, J. r. McElroy 519.921 

Steam shovel, G. Holmes 619,955 

Stopper. See Bottle stopper. 

Steve. C. C. Free 619,705 

Stove and heater, combined, Wilcoi & Vail 519,750 

Stump extractor, J. H Rouse 519.821 

Surface gauge. O. C. L. Ekman 519,703 

Swage, C. A. Mette 519317 

Switch. See Electrically governed switch. Rail- 

,-way switch. 
Switch and signal opexating mechanism, N. 

-Eatchford 519.785 

Tai>le. See Bagatelle table. 
Ta k. See Gas bolder tank. 

Telephone circuit, C. E. Scri bner 619376 

Thill coupling, C. A. Croshaw 51939? 

Tile machine, W. H Pride 519.713 

Tire, bicycle, C.J. SpofiOrd 519,976 

Tire, vehicle wheel, G. S. Webb 519,748 

Tires to wheels, devieef or attaching pneumatic, 

L. H. Brunemeyer 519,695 

Tongs, etc. adjustable, Z. S. & M. C. Randleman.. 519,774 
Tools, machine for manufacturing relieved- 

formed revolving. J. G. Reinecker 519,820 

Toy, E.Denis 519338 

Trap. See Fly trap. 

Trolley wheel, V. Cruser .■ 519,837 

Truck, ear, L.Warfleld 519,824 

Truss. B. B. Boomhower 619,882 

Turning bobbins, spools, etc. machine for auto- 
matically, J. M. Parker 619,967 

Valve mechanism for air brakes, quick-action, T. 

J. Hosan 619,908 

Valve, steam-actuated, J. B. Gorrell 519.706 

Valve, steam-actuated, G. L . Weller ; 619,826 

Vaaimn, making, J. Bertram 619,698 

V«)or burner, G. W. Billings 519,830 

V»porbumer,K I. Nichols 819,819 

vehicle shifting seat, Bradley & Fanlder. ......... 519332 

V*tlcleB,ohild's seat for, T. B. Padgitt 519,731 

Violin pad, E. Hagenow 519.791 

Wagon brake. McLaughlin & Cooley 519,729 

Watchcase spring, Remiok & Fleck 519,926 

Water closet, J. H. Stevens, Jr 519,878 

Wkter gauge gmrd, J. A. & J. HopkiDson...'A 519.957 

Water Bprinkfer, H. B. Everest 519,992 

Weigher, automatic grain, L. C. Gnttery 519.947 

Weighing device, automatic giain. J. Graham 519,707 

Welding apparatus, C. L. Rowland 519,776 

Wheel. See Sprocket wheel. Trolley wheel. 

Wheel. E. Pol 519,790 

Wick, lamp, J. T. Murray 519,795 

Wind engine, W. H. Stewart 519.977 

Wire benaing machine, F. B. Griswold 519.812 

Wirereeler.S.E.Dlion 519,789 

DESIGNS. 

Air heater, etc.. Dangler & Ruppel 23,Zn' 

Allebolframe. W.S.Adams 23,278 

Bottle, D. F. Davids. 23,274 

Bottle, B.I. Mott.... 23.276 

Carpet, W. F. Brown 23,261 

Carpet, A. M, Rose 23,262 

Lace fabric, A. Watney 28,260 

Lamp fount, P. Tokel 23,276 

Spoons, etc., handle for, E. W. Campbell "~^ 

Tassel, shade, J. O. Remington 

Watchcaae, W. Du and;..:............ 23,264 to 

TRADE MARKS. 

Baking powder. Big Wheel Company ., 24,716 

BicyefeB, tricycles, velocipedes, and parts thereof. 

Birth Ingham Small Anns and Metal Company.. 24.783 

Boots and shoes, men's, R^ai Shoe Company 24,706 

Chains, watch and locket, D. F. Briggs Company.. 24,709 

Com starch, T. KIhgsford 24,715 

Corsets, waists, dress stays, bustles, and bust 

forms, Coronet Corset Company 24,704 

Cotton goods, Bemheimer & Walter 24,702 

' Dress shields, seamless stockinet, I. B. Kleinert 

Rubber Company....... 24,708 

Extracts for culinary purposes, flavoring. Big 

Wheel Company 24,717 

Leather belting and lace leather, C. A. Schieren & . 

Coinpany 24,707 

. Leather, harness and saddlery, W. W. Mooney & 

Sons ....24,708 

Medicinal tablets, Antitamnla Chemical Comnany 24,723 

Medicinal tablets, J. M. Ciampton 24,724 

Medicine foi the cure of the tol>acco habit, Root- 

Tea-Na Herb Company 24,725 

Medicines for venereal diseases, J. F. Gilman 24.727 

Oil, lubricating, A. W. Harris 24,719 

Organs ,And pianos, Aeolian Organ and Music 

Cotapaiir...; '. 24,728 

OrganS reed, Hstey Organ Company 24,729 

Pharmaoeutical products, FarbenfaDriken,vormal9 

Fr. Bayer & Company 24.722 

Powder, complexion. E. J. Wormley 24,721 

Preparation, toilet, D. E. Prall 24.720 

Remedies, certain named, J. F. O'Hem 24,726 

Sewing machines. Siege], Cooper & Company 24,730 

Shoes, ladies* and misses' fine, Strlbley & Com- 
pany 24,705 

Silverware and jewelry, flat and table. Whiting 

Manufacturing Company 24,712 

Silverware, table and ornamental, Howard Sterl- 
ing Company 24,713 

Soda, caustic. Northumbrian Chemical Company.. 24,718 

Textile fabrics, certain, Albion Company 24,701 

Tools, earth-working, Collins Company 24.7.S1 

Watchcases, T. Zurbrugg 24,710 

Watches and portable clocks, W. C. Ball 24,711 

Whisky, S. Wolf & Sons 24,714 

A pi'inred topv of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 186.% will Ije, furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway New York. 

C:anaclin.n patf him may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list, provided they are simple, ata cost of $40 each. 
If complicated the cost will be a liitl« more. For full 
instructions address Mnnn & Co., 361 Broadway, New 
fork. Other lorelgu patema may also be obtained. 
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ORUINAUY RATES. 

Inside Page, each Insertion - • 75 cent* a line 

Back Page, each insertion .... SI. 00 a line 

t^~ For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line— about eteht 
words per line. This notice shows the width of the line. 
and is set in agate type. Engravings may bead adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Olflce as early as Thursday 
morning to appear in the following week's issue. 




Seneca Falls Mfg. Co. 695 Water St, Seneca FaUs,N.Y. 



I A T II C C Shapers, Planers, Drills, Machine Shop 
fcH I nCOq Outfits, Foot Lathes,Tools and Supplies. 
Catalogue Free. SEBASTIAN LATHE CO., 

130 CnLTERT St., Cincinnati, O. 
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AlfiHT & CLARK, *'-g.*?.^' 
IRON AND BRASS FOUNDERS, 
IRON CASTINGS 

of Every Description. Also BRASS, COM- 
POSITION, ALUMINUM and ALUMINUM 
BROIVZE CASTINGS, PUIIE COPPER CAST- 
IN I ■ S free from blow holes. 

Japanning and Nickel Plating. Light Machine Work. 
-^-ALL WORK STRICTLY FIRST CLASS.'^' 



Oil Well Supply Co. 

92 STATER STREET, 
riTTSBURG, PA. 

Manufacturers of everything needed lor 

ARTESIAN WELLS 

for either Gas, Oil, Water, or Mineral Tests, 
Boilers, Engines, Pipe, Cordage, 
Drilling Tools, etc. Illustrated 
catalog-ue, price lists^ and dis- 
count slieets on request. 





BUY 
TELEPHONES 

That «i*e j^ood—not *' cheap tbinfts.** The difler- 
ence in cost is little. We guarantee our apparatus and 
guarante« our customers against loss by i>atent suite. 
Our guarantee and instruments are BOTH C«OOD. 
WESTERN TELEPHONE CONSTRUCTION CO,, 
440 MonadnOck Block, CaicAQO. 
Largest Manufactwrers of Telephones in the United States. 



\A/ANTED,PATENTED N0VE1.TIE.5 

WW AT ONCE. SMALL-NOVtL- ODD & 05£FUL- 

* ■ LARCLST ORCANiZtD COMPANY iNThL EWORLD fOfi 7M L MaNlT - 



MAGIC iNTRODUCllONCO. 



^^rAV^TcViS'' INVENTORS. 

Experimental work of every description. Automatic 

machinery designed and built. IHT" Send for circular. 

MALTBY MFG. CO., Brooklyn, N. T. 



Parsons Horologicai Institute. 

earn the Watch Trade 




Engraving and Jewelry Work. 
PARSONS, IDE & CO. ^~ Oircular free. 

302 Bradley Ave., PEORIA, ILL. 



s&IR COMPRESSORS^ 
ROCKDRIUS, 

COAL CUTTERS 

Stone CJianneliRgAadiiiies: 
me iHGaisoiL% 



ZEOKOUNDTSr 

NewYopk. 




MATCH * MACHINEEY. 

Latest improvea. Complete plants fnmislied. JOS. C. 
DONJSBIiLT, 13(BButtonwood Street, Philadelphia, Pa. 




SANITARY SOAP VASE 

PREVENTS disease, waste, pilfer- 
ing of soap, clogging of waste pipes, 
stain of marble, uncleanly soap dish. 
AFFORDS each user fresh, dry 
pure soap. 

The Only Ctean, Sanitary^i and Safe 
way to use soap. 

W. R. RANNIH:, 
Rocli^ster, N. ¥., U. S. A. 




PUIirVC^''* National 

Jaws. niuB. catalogne. he standard 
Chuck since US3. Addrew W. WHIT- 
LOCK, B. 145, 39Cortlandt St., New York 



Experimental & Model Work 

BlectrtcBl Instruments, Fine Machinery, Specif Appa- 
ratus, Telephones, Photograph Machines, RepAira, etc. 
E. V. BAIIiLARD, 106 Liberty Street, N. Y. 



INSTRUCTION'^IIL 

1 n Architecture. 

A chitectural Drawing. 

PUimbing, Heating and Ventilation, 

Bridge Engineering, 

R^lroad :^iglneeriiig. 

Surveying and Mappuig, 

Mechanics, 

Mechanical Drawin , 

Mining, ^ 

BDgliBh Branches, and 

ELECTRICITY. 

Diplomas awarded. To begin students need only 
know how to read and write. Send for FREE Circular 
ot information stating the subject you think.of studying 
to The 4;ort'e8poridence School of Meehanfes 
and Industrial S^cieiices* !Scrunton« Pa. 

4000STUDENTSl 



lOE- HOUSE AND COLD ROOM.— BY 

B G. Hatfield. With directions for construction. Four 
engravings. Contained In Scientific American Sup- 
plement, No. 5!». Price 10 cents. To be had at this 
office and from all newsdealers. 



ARB0RUNDUM 



ALSITE^ SOLDER 

FOB 

ALUMINUM. 

Does not disintegrate. he Butt Joint can be rolled, 
hamme ed, or drawn. Pull particulars on application. 
ALSITE ALUMINUM CO., 106 Liberty St., New York. 



REID'S 




IMPROVED DANISH 

SEPARATOR 

With Cream Overflow. 

Has a greater capacity than any 
otiier Separator on the market. 

Slims 4,000 pounds an hour. 

Skims out all fat. 

Produces perfectly smooth cream 
without froth. 

R^ulated while in operation. 

It will aJso elevate the skim milk. 
W~ Full Illustrated Description 
FREE by mail. 

A. H. REID, 

3003 Market Street, 
' Philadelphia, Fa. 



CEMENT TESTING.— BY SPENCER 

B. Newberry. A brief synopsis of the requiremeots and 
instructions for teptine cement that have been adopted 
as a standard in different countries, together with :i few 
notes taken from the author's own experience. Con- 
tained in Scientific American Supplement, No. 
955. Price lOcents. To be had at this office and from 
all newsdealers. 



Shingle, Heading, and Stave Mill Machinery 




Improved Gauge Lathe. 



and Veneer Cutting. 
Send for Cat. A. 

Handle Machinery 
for Turning Handles 
for Brooms, Axes, 
etc. Send for Cat. B. 

Wood Pulp Ma- 
chinery. Send for 
Cat. a- 

Trevor Mfg. Co. 

Lockport, N. T. 



THE "CLIMAX" 

Stereotyper and Moulding Press 

combined, for making perfect Cellu- 
loid Stereotypes to be used in 
place of metal stereotypes. Also for 
making Riibbei* »4tanip«(. Should 
be in use in every printing office. 

See SCI. Am., Dec. 30, 1893. Send for 
Clrcnla to 

THE J. F. W. DORMAN CO. 
217 E. German St., 

Baltimore, Md. 
Manufacturers of 
Bubber Stamps, Vulcanizers, Stereo- 
type Machinery and Supplies. 




Special Machinery for special purposes 
needs the brain of the expert and the hand of 
the master workman. This in my shop I take 
especial pains to supi^y. I have the best 
equipped machine shop in the East. The peo- 
ple who have bought my machinery will tell 
you the rest. Send for a catalogue. 

Cat<iiogues : A, woodworklDf mach'y ; B, niach*y for 
bmss, ivory, bom, etc.; G. sbart'g, pulleys, bsoKerB, etc. 

P. PRYIBIL, 488-500 w.«8tst.. NEW YORK. 



If you want the best Tjathe and Drill 

CHUCKS, 

BUT ' 

WESTCOTT'S. 

Strongest 

Qrip^ Great- 

est Capacity* 

and Durabil- 

itvt Cheap and Accv/rate, 
Westcott Chnek Co., Oneida, N. Y,, U, S. A. 
Ash for catalogue in English, French* Spanish or German. 
FiHST Pbize at Columbian Exposition, 1893. 






WOODEN TANKS. 

For Bailroads, Mills and Mannfactories. 

Builders of Steel Towers and Tanks. 

La. Bed Cypress Wood Tanks a specialty. 

W. E. CAErDWELIi CO., 

21T H. Main Street, Louisville, Ky. 



Fine Ex 



Machine Work. 



D'Amonr i Llttledale, 204 B. 43a St, New Torlt 



ROCK DRILLSm 

AIR COMPRESSORS & 

I GENERAL MACH INERY rOR g^ 

Mining Tunneling. '""■"' 
RAND DRILL Co 23 Park Place hEwvcRK' 



pGrtiliZGrS ^^ ^ unprofitable, 

Unless they contain sufficient Potash. 

Complete fertilizers should contain at least 6 per cent, 
of Potash. 

Fertilizers for Potatoes, Tobacco, Fruits and Vegeta- 
bles should contain from 10 to 15 per cent, of Potash. 
To obtain best results use fertilizers containing enough 
Potash or apply Potash salts, such as Muriate of Pot- 
ash, Sulphate of Potash andKalnit. Instructive pamph- 
lets and information free. Address, 
German Kali Works, Bennett Bldg., N. Y, CUy» 



"THE STANDARD' 

THE ONtT 

DRIPLESS STRAINER 

in the world. 

No drip to soil table 
linen. Nowirestto cJqg 
spout. No falling off. 
Beautify nickel plated. 

Sent to any address on 
receipt of price, 35e. 

Standard Strainer Go. 




36 Maiden Iiane» 
New York City, 



ICE HOUSES. — DESCRIPTION OF 

ice houses as they were built a century ago. Contained 
in Scientific American Supplement, No. 933* 
Price 10 cents. To be had at this office and from all 
newsdealers. 




WILEY & R¥SSELL MFG. CO., 

Send for Catalogue. Greenfield, Mass.» U. S. A. 
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UVDUnTIQMi Siy original method. $1. Sug, 
n I rH U -I l O m ■ ive Therapeutics, 4O0 pp., very ] 
tical, 93.50. Dr. Anderson, Masonic Tem.. 3. A.5, Chi 



Suggest- 
prac- 
ticago 





STEEL, IRON, COPPER, ZINC, BRASS, TIN, 

And all other metalu Perforated as Required for Grain Cleaning and Min- 
ing Machinery, Woolen, Cotton, Paper and Pulp Mills, Bice, Flow and OH Mllla, Sugar 
and Malt Houses, Dlstilleri^, Filter Prases, Stone, Coal and Ore Screens, Brick and 
Tile Works. Filters, Spark Arresters, Gas an d Water Works, Oil, ^s, and Vapor Stoves 
Coffee 3daomnery, etc., etc. Standard Sizes Perforated Tin and Brass always in Stock' 
THE HARRINGTON dc KIKG PERFORATING CO., Chicago, 
A d 284 Pearl Street. New Yoiic. 



|»" ICMtTABMSllED 1845. 

The Most Popular Scientific Paper in the World 

Only S3. 00 ii Year. Jncliidfiig I'oHtaee. 
Weeldy— 5ti Numbers a Year. 

This %vifi(*ly circiilnteil and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen i)a(;es of useful information and a large number of 
orlfrinal engravlnss of new inventions and discoveries, 
reprSsenting ^glneering Works, Steam Iilachinery, 
New Inventions, Novelties In Mechanics, Manufactures, 
Chemistry. Electricity Telegraphy. Photography, Areb> 
tecture. Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of 8iib«cri|»lion.— One copy of the SciKN- 
TiJTit' AMERicAiJ will bc sentf or ojie i/far— 52 numbers- 
postage prepaid, to any subscriber in the United Statea, 
Canada, or Mexico, on receipt of t.hi-t*e dollnvM by the 
publishers ; six months, $1.50 : three months, |1.00. 

Clubs.— Special rates for several names, and to Post 
Masters. Write for i)articularB. 

The safest way lo remit is ny Postal Order, Draft, or 
Express Money Order. Money cai-efully placed Inside 
of envelopes, securely sealed, and correctly addressed, 
seldom poes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., i)ayable to 
MI;NN Sc CO.. 3(il Broadway, New Vorlc. 



^dtnMt gimmatt Mvvlmtnt 

This is a separate and distinct publication from l^B 
Scientific American, but is uniform therewith in size, 
every number containing sixteen large i)ageB full of on* 
(rravinfEB, many of which are taken from foreign papers 
and accompanied with translated descriptions. 'I'be 
SCIENTIFIC AMERICAN SupPi.EM ENT Is published Week- 
ly, and includes a very wide ranee of contents. It pre- 
sents the most lecent p&pei« by eminent writers in all 
the principal departments of Science and the LTfieful 
Arts, embracing Bioloffy, Geology. Mineralogy. Natural 
History, Geography, ArchicolOKy, Astronomy Cbemis- 
tiy. Electricity. Light, Heat, Mechanical P^neineering, 
Steam and Railway Fnglneering, Mining, Ship BuHding. 
Marine Engineering, PhotoBraphy. Technology, Ttjanu- 
facturlng Industries. Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable informaeddn 
obtainable in no other publication. 

The most ijnportant Engineeriijg Worics, Mechanisma. 
and Manufactures at home and abroad are illustrated 
and described in the Sttpplkment. 

Price for the Supplement for the United Slates, 
C^iaaa, and Mexico, $5.00 a .year; or one copyof fibe 
Scientific Amrhican and one copy of ihe Supple- 
ment, both mailed for one year to one address fer $7.00. 
Single copies, 10 cents. Address and remit by iwstal order, 
express money order, or check. 

IV11;NN «fc CO.. tun llrondway. New York. 



Thb Scientific American Architects* and 
BniiJjEBS* Edition is issued monthly. $2.50 a year. 
Sinele copies. 25 cents. Thirty -two large quarto i)ageB, 
forming a large and splendid Mairazine of Architecture, 
rlctly adorned with eieijant -viaies iv. colors, and with 
other fine engr vings; illustrating the most interesting 
examples of modem architectural construction and 
a}lied snbjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country including those of very mod- 
erate cost as well as the more expensive. Drawings in 
I)er8i)ective and in color are given, together with Plans, 
Descriptions, Locations, Estimated Cost. etc. 

The elegance and cheapness of this mannificent work 
have won for it the I^i-cest Circiiiaiiini of any 
Architectural publication in the world. Sold by all news- 
dealers. $2.S0 a year. Remit to 

AlUNN «k CO.. Pnbli»herM, 

ti^:*, ii««wdwas« New York, 



© 1894 SCIENTIFIC AMERICAN, INC. 



May 26, 1894.] 



^tmixlu %mtmm. 



335 



Foimded byMafhew Carey, HSo. 

HENRY CAREY~BAIRD & CO., 

iNDnsTRiAi. Publishers, Booksellers &Impobtsb8 
810 Walnut fiu^ Philadelphia, Pa., U. S.A. 

^WOuT new and Revised Catalogue of Practical and 
. Scientific Books. 88 pasres. 8vo, and our other Cataiopnes 
and Circulars, the whoie coverine every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furntsh nla 
address. 




VANOUZEN^irT-PUMP 

THE BEST IN THE WORII. 
Pumps Any Kind of Liquid. 
Always In Order, never Cldgt nor 
freezes. Every Pamp Oaaraateed. 

10 SIZES. 

200 to 12000 Gallons par Hour. 
Cost $7 to $75 aach. Addrast 

THEVANDUZEN&TIFTCO., 

~ to 108 E. 8«eoiid 8t. ClDcinMti, 0. 



MANUFACTURE OP BICYCLES.— A 

very comprehensive article eivinR the details of con- 
struction of every part of these vehicles. With 15 en- 
gravings. Contained in Scientific American Sup- 
plement. No, 908. Price 10 cents. To be had at this 
officeandfromall newsdealers. 



.3?S.J- '^^ 



KHmiSSSllY 



-che.ste:r,pa.- 

^*^Jlt--i-:. r "■ Founders and Smelters. 

^Bi»S.-.*v CROWN BRONZE., PHOSPHOR BRONZE 

MANGANESE bronze:, Gun meltal and Brass. 

HEAVY CASTINGS A SPECIALT Y. 

MAKE.RSOF WHITE.BRASS & LINING METALS. 



Have yon a Thought 

That you want to make work ? The way 
^ to make it work (or find out that it won't 
work) is to put it into a machine. "We 
have a shop on purpose, "Will send a 
primer first. 

The Jones Bbothebs ElectbicCo. CiN'ri.Ot 




Durable— Easily Applied. 

This Rooflng contains no coal 
tar and will not dry up and 
become brittle under exposure 
to the weather. 

SW Send for iVee Samples and 
Circulars to 

WARREK CHEMICAL 
<& MFG. CO., 

85 Fulton Street, 

•opPMIh- New York, U. S. A. 



"■"="■ .^». ^u«. — — ■« «^ ^ ^^— A new and valuable 
J? KJJtr iS»^*>J.^ patent. No. 606.91O, 
SEEDING ATTACHMENT 
FOlt VKHICLES, in which 
there is big money. The whole 
territory or by state rights for 
sale. Send three stamps (6c.) 
for photo and description to 

J. B. HAINKS, 
Box 70, Medford, N. J. 




w 



E CAN DO IT I 

Models, Patterns, macUne Work. 

t^~ Machines and Castings in Quantities. 

TOPEKA PODNDBY. TOPEKA, KANSAS. 



SCIENTIFIC AMERICAN SUPPLE- 

MBNT. Any desired back number of the Scientific 
American supplement can be had at this ofBce for 
10 oents. Also to be bad ot newsdealerB in all parts of 
the country. 



E¥€RY STOREKEEPER^n^r 

graphic Register. It gives you a record of 
the days' sales that can be sworn by. 
Enforces accuracy and honesty. 
Three duplicate tickets, one for 
cnstomcr, one for cashier and one 
for yo(j. It m^es no mistakes and 
will save you many times its cost. 
Best "Day Book" on earth. Send 
for an illustrated catalogue wiuon 
tells you all about It, 

CHICAGO AUT. REBISTER CO. 

IM MONBOB STBEEI, CHICAGO 

"WATER TUBE BOILERS.— AN EX- 

planation of the principles Involved in the design and 
working of water tube boilers; the conditions which, for 
various purposes, they ought to fulfill; and the con» 
structive arrangements niost likelv to satisfy such con- 
ditions. With 24 illustrations. Contained in SCIEN- 
TIFIC AMERICAN Supplement, Nos. 953. 954, 953 
and 956* Price lacents each. To be bad at this office 
and from all newsdealers. 





SINTZ GAS ENGINE CO. 



&EAND KAPIDS, MIOH., 
U. S. A. 
Manufacturer^ of the Sintz Stn- 
tionary and marine Gas and 
Gasoline Knffinvs, JSspecially 
adapted for Boats and Slootrio 
liipntlng. Runs with manufac- 
tured or natural gas — Boats and 
launches. Prices within the reach 
of all. t^~ Send Jor Cataiogue. 
Mention this paper. 



Perfect Newspaper File 

The Koch Patent File, for preserving Newspapers, Mag- 
azines, and Pamphletti. has been recently improved and 
price reduced. Subscribers to the Scientific Ameri- 
can and Scientific American Supplement can be 
supplied for the low price of 11.50 by mail, or $1.25 at the 
office of this paper, If^ivv board sides; inscription 
"SCIENTIFIC AMEBICAK" in gilt. Necessary for 
every one who wishes to preserve the paper. Address 
MIINN 4fe CO.* Publishers Scientific Amkrica:x 



ARTESIAN WELLS— BY PROF. E. 

O. Smith. A paper on artesian wells as a source of 
water supply. Essential geological conditions of arte- 
sian wells. Some chemical features of artesian well 
supply. Contained in Scientific American Sup- 
plement. No. 94i. Price 10 cents. To be had at this 
ofBce and from all newsdealers. 



WELL DRILLING HAGHIMY, 

BfANUF ACTUBED BY 

WILLIAMS BROTHERS, 

ITHACA, N. Y.^ 

Uonnted and on Sills, for 

deep or shallow wells, 

with steam or horse 

power. 

Send for 
fOatalogue. 

ADDBESS ' 

f Williams Brotliere 

ITHACA, N.Y. 




[ Ql DON'T YOU WANT A TELEPHONE? 



" I Just wanted to let you know that the Bell Telephone Patent expired Jan. Slst 
' and you can now get a practical Instrument for a Song. " This Outfit is eonplRte lor 
both ends of line and comprises 2 nickel plated Ele«trie Call Bella, on polished hard 
wood hacks, connected with Ctimbloed TntnBnItters and Receivers as shown incut. 
tiaaranteed equal In power to any Magnetic instrument and capable of use on 25 
mile lines. Also a Batteries, 60 ft. Annunciator Wire, 160 ft. Galv. Iron Wire. 6 " 
llnsulators, with complete connections for line and battery, ready for immediate use with ( 
lexplicit instructions. FULLY GUARANTEED to give complete satisfactionor money refunded, I 
]a small investment saves you a thousand steps daily, liesides much time. For house, ofllce 
land factory it supercedes spealting tubes. For outside lines of 1 mile and undfer it fully 
/equals Bell Telephones renting at $60.00 to 1240.00 per year. Get one and you will dU- 
f cover new uses^aily and want more. Extra Wire, Iron, 6 cts. lb. Copper, 36 cte. lb. 
AnP" Al II We want one of our Outfits Introduced Into every town, and to those who will take 

VULI 'I A I agency or call attention to our Phone when put up, we will send a complete Outfit rf 

_^^ —^ A.B\miliil ■ as above at our wholesale price, #C (\f\ A rare chance to establish yourself In a «_ 
^^^♦ V l kWllakI line of business capableoflargede- VUiUUi velopment and profits. In appearance and 
actual qualities this Outfit Is WORTH $2S.OO, and nearly every one is a possible buyer. $10.00 per diiy easily ntade, i 
Exclusive territory given. AGEST'8 outfit In carrying case $6.00. Outfits sentby express on receipt of price or C. O. D. 
Jf $1.0018 sent to guarantee charges. Circular of long distance Phones and supplies on application. 
ROBERT H. iNQERSOLL <fi S/?0-, GS CORTLANDX STREET, NEW YORK CITY. 





BULL'S-EYE 

THE NEW KIND OF CAMERA. 

Illustrated in SCIENTIFIC American, March Slst, p. 19T 
LIGHT PROOF FILM CARTRIDGES. 

NO DARK ROOM REQUIRED. 

Best and Most Practical Camera 1 n the World regard- 
less of price. Prices. SS to S15. 
|y Send for Description, with Sample of Work. 
Boston Camera Hfg. Go., 382 Tremont St., Boston, Mass. 



FIREPROOF FLOORING.— DESCRIP- 

tton of the various systems of fireproof flooring em- 
ployed in Europe and the United States. With T3 illus- 
trations. Contained in Scientific American Supple- 
ment. No. 947. Price 10 cents. To be bad at this 
office and from all newsdealers. 



_ _ _ _ _ _ _ m 'm w'm 'n _ _ _ _ _ 

TYPE WHEELS. MODELS I.EXPERIMENTAL WORK-SMALLMKHnCfn 
HPygLTIES fc ETC. HEW TOBR BTEHCIL WORKS 100 IWaAU ■! H^Y. 



KELLEY'S IMPROVED 

BERRYMAN 

MWilerEsater&Mer 

Made by B. F. KELLEY & SON, 

91 Liberty St., New fork, 8 Oliver St., Boston 
and 441 Chestnut St., Philadelphia, Pa. 



Special and Experimental Machines 

(Estimates furnished from model or drawings for light 
machines of any kind and number. Workmanship gua- 
ranteed the best. Correspondence solicited. 
L. I. DABBY» Mulberry and Chestnut Sts., Newark, N.J. 




?§uUSE8RiNDST0NES? 

If BO, we can supply you. All sizes 
inoiiiited and iiiinioiinrecl. always 
kept in stock. Remember, we makd a 
specialtyof selecting stones for all spe- 
cial purposes. ^P" -^sk for cataloQtie 
The Cl.EyEL.AND STONE CO. 
2d riooT, Wilshire, Oleveland, 0. 



Dietz Safety Mill Lantern, ir^'l^^'^^: 

Bums kerosene. Circular free. Sample (expressagepaid) 
for $1.50. B. B. Dietz Co., 77 Laight Street, New York. 



CLAY&TORBENSEN,GLOUCESTtR CITY N.J. 

DESIGNERS i BUILDERS OF YACHT .5, 
LAUNCHES ^.^^ HOUSE BOATS. 



SEND 8 CEIN 



WHEN ON 

YOUR WHEEL, 

wear— for enjoyment, for appearance and to 
save your walking clothes— one of our 

Bloomer Bicycle 
$7.50 Snits. 

It Includes Coat Bloomer Trousers of the 
beat all wool cassimere, and Stanley 1894 
Cap Salt DAllvered Free. Write for 
samples and booklet telling all about oui 
complete bicycler's outfit— Free. 

UNION BICYCLE CLOTHING CO.. 
a/9 Market St., CHICAGO, IL! 



wjroBPit. 



andPUR1FIER» 

LSPECIALLY DLSlGNtDFOR PURIFYING WATER 

I FOR HOTELS, LAUNDRItS.FACTORIES OR ANY 
PURPOSES WHERE PURE WATER 15 REQUIRED 
BUILT ON SCICNTinC PRINCIPLLS. 

IT 15 THE. ONLY FILTER HAVING A CENTRAL 

:yi inder for the inflow of water AND the 

MOST PERFECT-^ _-.^ r" I I T C o -^ 



i ON THL MARKET 

'address field force pump CO. 
NO. lO BRISTOL AVL.. LOCKPORT, N.Y. 




EGGS 



Best and cheapest food known. Warranted 
to double egg^production. Get circulars. 
« Webster & mannum, Cazenovia, N. Y. 



High Grade only. Warranted. Contract- 
ors dealing a trustworthy Jack Screw, ad- 
dress BUUSET & CO., Ltd., Seneca Falls, N. Y. 




GAS AHB GASOLIHE EHGIHES, 

FROM 1 TO 10 HORSE POWER, FOR ALL POWER PURPOSES. 

THE OIvIN OAS ENGINE CO., 
222 CHICA60 STREET, BUFFALO, NEW YORK. 



o 



Messrs. Munn & Co., SoUdtors 
of Patents, have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whether an Invention probably is 
patentable by writing to Munn & CO. 
Communications strictly confiden- 
tial. A handbook of patents azid 
how to obt^B them sent free. 

PATENTS 

taken through Munn & Co. receive 
s eclal notice in the ScientiUc A-nier- 
icon. This splendid weekly paper, 
elegantly illustrated, has the largest 
circulation of any scientiflc work. 
$3 a year. Specimen copies free. 
Address MUNN & CO. 



o 



o 



New yorli, 361 Broadway. 



o 




AGENTS 

Money selling Bevericlgfe's Au- 
tomatic Cooker. Latest and 
best cooking utensil ever invent- 
ed. Sells at sight. One Agent 
sold over 1700 in oii0 town. 
^ One sample Cooker froe to{ 
Mdi *■ good agents. Advertising matter 
^ furnished. For full particulars ad' 
dress W. E. BEVERlOGEv 
BOX723. BALTtMORE. Md. 



I 



THE FISHER' 

Patent Steam Pump Governors 

For Steam Pumps Working under Pressure 
and the 

FISHER PATENT GRAVITY GOVERNORS 

For Steam Pumps filling elevated open tanks. 



A M ERIC AN WA TCHES. 




These cuts represent two wonderful American Products. 
Waterbury Is outdonetag these Watches keep perfect time, 
will last as long as any watch, are easily repaired, wind quick- 
ly and are the Cheapest in the WORLD. Not Fivnch, German 
or Swlsfl, but AMERICAN. Signed GUARANTEE of Accuracy etc. 
with each, covering ONE YEAR. We are responsible, and our 
Watches are backed by $2,006,000; Look us up. 300,000 Watches 
sold to date; Present sales over l,ooodaily. DESCRIPTION:- 
Amerlcan Ijever Movement, Quick Train, 3-4 Plate, Regular 28 
size. Plain or Engraved Case, Solid Gilt or Nickel, Roman or 
ArabicOiaL Regular Stem Wind, $2.00 post-paid; 3 for $5.00. 
Inside Stem Wind $1.60 post-paid ; a for $4.oa Entire Satis- 
faction Guaranteed. Handsome Chain included if you mention 
paper. INOERSOLL & BRO., 65 CORTLANDT ST., N. Y. CITY 



are the mopt positive and durable devices 

made for the purpose. 

REltUVlWe .TA1.TE8. 



B^ ' Send for circulars and testimonies. 
FlP*HKR GOVERNOR <!0., 

» 201 S.lst Avenue. - - Marsba]ltown,Iowa. 



riipp DUEBER BOLD WATCH 

I IILLT" every reader of this paper. 

HUNTMCCIISE^^^^^^'^^^*"'^ '^"<^ it to as with 
,*niTe 10 7°'''' cauie and sddrev and w» 
^tji ra UK ^^^ g^jjjj yon one of thew rid ly 

fe(veUed SOLID GOLD f1il«d 
untlng Case Watches. Each 
*■""*" esse Is varranted hy the Daeber 
Wateh Cave Co. to wear and keep 
Its color for SO jenn. Regular 
retail price, |38.00. Yon cao exam- 
Ineltat the express .office and If 
exactly as werepresent it pay the 
express ageot $10.99 and express 
charges and it is your*. Write at 
once. Such a watch was never ad- 
vertised before aod wa will sell 
them oniT for 60 days. 

CHICAGO WATCH CO., 281 

Sell e and get One Free. Wabash At*., Chicago, HI. 




The VanNoman Universal Bench Lathe 




A Lathe, Milling Machine, 
Screw Cutter and Universal 
Grinder in one tool. The 
besttoolmadeforall kinds 
of small work. Made by 
Waltbam Watch Tool Co- 
SpRiNcriELD, Mass. 
t^r Send for Oataloffue. 




JIEPERA PAPER. 

A New Printing-Out Ready Sensitized Paper. 

PERMANENT PRINTS, Better Eesults. Easier Ohtai»ted. No Ice, No Hot 
Water Treatment, No !Lend Salts, No Alum or other bardeners endangering 
the durability of the image. Extreme simplicity of all operations. Printed, toned 
;ea • • ■- 



and moonte 



Does not 



In less time and with less trouble than any other p^er. ___ 

hronse and doaa not fix out. A paper for aV climates and aU seasons. WiU stand a hot 
water test of 100° F. and wiU betuiiie just ax well in ice cold water. Has none of the defects 
of its rivals, ^y Write for free sample sheets. ^" Ask for prices of our Special 

^^b^^lji sealers. Nspsra Chemical Co., Nepera Park, N. Y. 



DEAFNESS ! 

TH£ CARBO PHONE 

Is invisible and absolntely the best of anything yet 
invented, is strictly scientific, workine on the principle Of 
the telephone and microphone, which reports the steps 
of a fly a great distance. This instrument will overcome 
any kind of deafness unless the ear is stopped by catarrh, 
if such is the case, our vaporator cures it. permanently. 
CABBOPHONE CO., 1534 Masonic Temple, Chicago, HI. 




F. M. HICKS & CO. 

RAYMOND 

GAS ENGINES 

Cheaper than Stfaii or Electricity. 
(iS<& ro South Canal St. 
C7X 



Good Second-!^" Lot of Crosby 

Drop Foot and Power Presses and Dies cheap. 
JOHN M. KBAMBB & BBO., Maria Stein, Ohio. 



TEA. 




MEASURING CANISTER 

Measures out a uniform quantity o f tea for 
a portion. No spilling or waste. Are dura- 
ble, quickly operated, and ornamental. Pa- 
tented Nov. 22, 1892. 1^° State rights for 
sale. For terms and particulars, address 
FERD. ESPEIi, Inventor and Manufacturer, 
18 Hawthorne St., San Francisco, Cal, 



GATES ROCK & ORE BREAKER 

Capacity op to 200 tons per horn; 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breake s combined. 

Builders of High Grade M nlng 

Machinery. King-Darr{^b Oon* 

centrator. Connersville Blo#en. 

Bend for Catalogues. 

CATES IRON WORKS, 

50CSo. Clinton p^t.. Chtcnffo 

136 C, Liberty St. N.Y, 2370. Franklin St.. Boston. Maps. 




^^^IFE 



; CANNOT SEE HOW YOU DO 

ITAN0PAYFREI6NT. 

1 Bays our 9 drawer walnut or oak Tm* 
■proved High Arm Slogersewing macliins 

I finely finished, nickel plated, adapted to lieht 

I and heavy work; gtiaranteed for lOVears; with 
I Antomatie Bobbin Winder, Self-Threading Cylia- 
Ider 8hnttle,He)f>SeUing Needle and a complete 

- »-^ Isetof Steel Attachments; shipped any whereon 

'^ • SO Day's Trial, No money required in advance. " 

75,000 now in use. Worid's Fair Medal awarded machine and attach- 
ments. Buy from factory and save dealer's and agent's profits. 
MQ__ Cut ThlaOnt and send to-day for machine or lar^e free 
f KbC catalogne, testimonials and Glimpses of the World's F^r. 

OXFORD MFG. CO. 312 Watash An. OHIGABO,ILL. 




KEEP THE HEAD COOL. 

The Braided Wlr. Sprlnr 
.5J. ruiow is Cool and 
■c-Tn. Cleanly. Comfort- 
able as down or 
feathers. Practi- 
cally indestruct- 
Ihle. Price, up- 
holstered in Qne 
haln Adult's, 
30 X 28, $3.60 ; Couch, 20 x 20, $3.00 ; Child's, 14 x 22, »2.5a 

Sent, ezprew prepaid, on receipt of price. ■ Addreaa ~ 
Weaton & Wells Mfc. Oc, 1113-1116 Noble St., PUIa., Pa. 




f 



Engineers and Architects should specify 

GRAPHITE PAINT 

for Bridges, Roofs, Structural Iron, and all ex- 
posed metal or wood surfaces. Warranted not 
affected by heftt, cold, smoke, or chemicals. 
Detroit Graphite Mfg. Co., Detroit, Micb. 




VALUABLE PATENTS FOR SALE. 

New improved Nickel Soap Vase for Powdered Soap. 
Business successful. Will be generally used. Patented 
in United States and five foreign countries. Tools 
already made. Price moderate. Address 

T. P. STOWELL, P. O. Box JTo. 14, Rochester, N. Y. 



Fourteenth Edition of 

Experimental Science 




REVISED AND ENLARGED. 
1^0 Faees and 110 Superb Cuts added. 

Just the thing for a present for any man, woman, 
student, teacher, or any one interested In science. 

In the new matter contained in the last edition will be 
found the Scientific Use of the Phonograph, the curious 
optical illusion known as the Anortboscope. together 
with other new and interesting Optical Illusiona.the : 
Optical Proiection of Opaque Objects, new experiments 
in Prelection , Irid^cent Glass, some points in Photo- 
graphy, including Hand Cameras, Cane Cameras, etc.; 
Systems of Electrical Distrthution, Klectrleal Ore Find- 
er, Electrical Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
other new matter which will prove of interest to scien- 

840 pages, 782 fine cuts, substantially and beautifully 

bound. Price in cloth, by mail. S 4. Half morocco, S'S. 

9^'Send for illustrated circular, 

MUNN & CO., Publishers, 

Office of the SCIENTIFIC AMERICAN, 

3ttl BROADWAY, NEW YORK. 
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ORDINARY RATES. 

Insfde Page, each insertion* • 75^cent8 a line 
Back Page, each insertion, - - «1. 00 a line 

^^ For some classes of Advertisements^ Special and 
Higher rates are required. 

The atove are charges per agate line— about eight 
words per line. This notice shows the width of the line» 
and is set in agate type. EngraviDgs may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertieements must be 
received at Publication Office as early aa Thursday 
morriing to appear In the following week's issue. 




In the Bureau of Construction and Repair, U. 8. Navy, 
th e Comptometer is used for 95 per cent, of all arithmeti- 
cal work. Assures accuracy, rapidity and ease. 

Ara Cushman Company, Auburn, Me., write: '* Would 
not part with it for three tim^ the cost if we could not 
procure another." 

The Wilmot & Hobbs Mfg. Co., Bridgeport, Conn, write: 
*' It fully substantiates your claim for it, as to accuracy, 
rapidity and durald lity,** 

Write for pamphlet. 

Felt & Tarrant Mfg. Co., Chicago. 



COLD FOE6ED PRODUCT. 

Forged Wood Screw 

Patented May 10, July 19, 1887; Oct. 29, 1 889 ; 
Aug. 19, Oct.21, 1890: April 7 May 12, 1891; 
July 19, 1893. 
Its Advantaires are i 

1. Stronger than a common screw. 

2. Uniform and wide slot. 

3. Be^ttina lbe.QaeaLlHit <meMtinhard 
wood. 

4. Inserted easier. 

5. Centralized point, 
fi. Superior holding power, 
7. The screw being Cold Forced, instead 

of Cut, leaves on its entire surface a 
metallic skin. 
^^ Send for samples to 

AMERICAN SCREW CO. 

PROVIDENCE, R. I. 

WN™ fORFINETOOlSlNETOYSHOP 

'«tSS?J?" C.H.BESLY&CO: 

AWASEHCY. CHICAGO, ILt.U.S.A. 



P CATALC 



The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns Letters- 
Patent No. 463,569, granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
and controls Letters-Patent 
No. 474,231, granted to 
, Thomas A. Edison May 3, 
1892, for a Speaking Tele- 
graph, which Patents cover 
fundamental inventions and 
embrace all forms of micro- 
phone transmitters and of 
carbon telephones. 



5TERE0PTIC0NS. 
MAGIC LANTERNS and 

ACCESSORIES, SEND FOR CATALOGUE 

TO CHAS BESELERmaker2I8 CENTRE ST. 

NEW YORK. 




All about the best bi- 
cycles ever built since the 
world began is contained 
in the Victor catalog which 
will be sent you on re- 
quest, or it can be obtained 
of any Victor agent. 

The Victor Resiliome- 
ter, the only tire testing 
machine in existence, has 
proved conclusively that 



Victor 

Bicycles 




a POLISHED BBASS ¥ 

IFAN MOTORS.! 

m Blades 9 an d 10 In. dlam. g 
oHigb speed, very efficient S 
< Prlee,«10.00. s 

a NoTelty EleGtrlc Co. 3 

'►SON.itllSt., PHIlA.,rA. 




Victor 

Bicycles 



the Victor Pneumatic Tire 
is the most resilient of 
any. Victor Tires, like 
Victor Bicycles, are un- 
equaled, unapproached. 
Why not ride the best ? 



OVERMAN WHEEL CO. 

BOSTON PHrLADCLPHIA DETROIT 

NEW YORK CHrCAGO DENVER 

FACiriQ CO'^-ST' : 

SAN FRANCISCO LOS ANGELES PORTLAND 



Victor 

Bicycles 




DIETZ RUBY LAMP 



FOR DARK ROOM USE, 

New construction. Don't leak lignt. No 
smoke. 1^ z 3 z S^in. Sold by dealers or 
sent, postpaid, for 75 cents. Circular Jrte. 
B.E.I)LBTZ CO., 77LalghtSt.,NeTrrork. 




tHE ELECTRIC ST0RA6E BATTERY CO. 



80I.E MANUI'ACTUBEBS OF 



The Chloride Accumulator. 

Elements of all sizes, from 100 up to 10,000 Tratt-hours capacity each 

CENTRAL STATION INSTAIiliATIUNS. 

Electric Launch Equipments; Telegraph, Phonograph, Surgical, 
and all special cells. 



DREXEL BUILDING. 



PHIWDELPHIA, PA. 




KODAKS 



$6.00 



$100.00 



Eastman Kodak Company, 

\ CMaiogM. \ Rochester, N. T. 



IMtoWH. 




^^ Motor Of I r Century 

Can be used any place» to do any 
-wjorfc, and by arm one. No Boil- 
er ! No Fire ! No Steam ! No 
Asbes! No Gauges! No Engi- 
neer ! A perfectly safe Motor 
for all places and purposes. Cost 
of overation about one cent an 
hour to each indicated horse poiv- 
er. For circulars^etc, address 
Charter (^as Engine Co. 
P. O. Box 148, Sterling. 111. 




QASH 



PAID for all kinds of goodi Second. hand 
Iron and Wood-^Workine Machinery. 
Address W. P. DAVIS, Bochester, N. Y. 



ALUMINUM ^'i5'.£?-''®..*i',"is''°.il'yr,?iJ9'? Ptt^fe 



I. H. Franklin Mfg. Co., Syracuse, N. Y 



AGENTS WANTED for Grinders' Supplies. Lib- 
eral Commission. The Tanitb Co., Stroudsburg, Pa. 



MAGNESIA FLEXIBLE CEMENT' 

THE BEST &MOST DURABLE RDOFIMBlNUSEl 

03^ 



ROOFING 



TO INVENTORS & MANUFACTURERS 

In connection with our regular business of manuf ac- 
turlng Knitting Machinery, wehaveEXCEPTlONAIj 
FAtTIIiITIl^ for the manufacture of any form of 

Fine Light Patented liAachinery 

orMechanlsm where accuracy and preciaion are required. 
1^" Patented articles (preferably of metal) made in 
large quantities by contract. Correspondence desired. 
Address SCOTT & WILLIAMS, 

EstaUisheA 1866. 2079 E. Cumberland St., Philadelphia. 



TEL£ 



^BOiSS^b^ 



"TiPERfll.,, 
F0R45" 

, SlSOiOUTHTS 

/QLMGHER-WISI 



j)VT\CP^\-C^ 



gESCRIPTI'SHi-ut.*^ V*'6HUTTER iN 7 



SHUTTEF 

_ LATESTtBEST 

THE market: 



DIPVPI Cfi Hefore Yon Bay a Wheel, 

BlUlwLCOi Send stamp for our Bargain List of 
High Grade Second-hands. Good wheels, $10 to ?75. 

. ^ EISENBRANDT CYCI.,E CO., 
319 £. Baltimore St.. Baltimore, Md. 



NEW WATER MOTOR, $& 

BOLGIANO'S LITTLE GIANT, No. t, ^^ 

Will run your Sewing Machine, Fans and other Light Machinery. 

Meriden, Cown., i>ec.8, 1803, 
The Bolgiano Mfg. Co. 

Gentl&inen .'—We have your favor of 2d inst., aJso No. I 
Motor. We have made all manner of tests on SewliK Ma- 
chines, also on a I>ental Engine, and find that the Motor 
comes up to your recommendations. The Motor is simply 
immense. Yours very trulr 



ELECTBIC AL JBDl/CATok AND SUPPLY CO. 
MiiiW^ADKEE, Wis., March 31, 1894. 
The Bolgiano Mfg. Co.» 

Baltimore, Md. 
Oentlemen:—! received the "Little Giant" Wa- 
ter Motor, and am happy to say it has allowed me to 
discard the foot power of my grinding and polishing 
lathe used In my laboratory, and I am well pleased 
with it. You could not have given it a better name. 
Yours respectfully, . C. W. BERRY. 

Fans, Ice Cream Freez- 
ers, l.atbes. i^icroll Snws 
Church Organs, etc. 

Colorado Springs, Colorado. 

The Bolgiano Mfg. Co., Baltimore, Md. . ., «, ., ^, .. .. ^ ,+ , „ „,„ -»,i 

Gentlenien:-We received the "Little Giant" Motor No. 2 on April 28, and baye tested it in every possible 
way, and find that it works perfectly. At present it is running an elKht and twelve old style Gordon press, and 
takes it at a very fast rate. We are more than pleased with it. and we will recommend it to everybody as asafe 
■ " -^ • Yours respectfully, WOODS BROS. 

All Sizes of lAgkt Fans for sale. 
ly Send for Circulars^ 



2. $10 



._^yl 

investment for their money. 

Un Q MnTnR <Mli For Fans, printing Presses, Grludstones, 

nO> IflU I un, $I3> CoVee Mills, Washing Machines. 

NEW HOT AIR S 

GAS IRON 

Bolgiano's Perfection Oas Iron enables you to do 
TOur Ironing without the use of a stove, and Is in 
every was superior to anything of the kind ever 
ofiered the public. Gets hot in 5 minutes and costs 
5 cents a day to heat. 
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You may send me One Dozen Perfection Gas 
Irons. Sold 700 charcoal irons. Expect to sell 
many more of yours. 

JOHN WANAMAKER, Philadelphia, Pa. 

1^^ Send for Descriptive Circulars. 

THE BOLGIANO MANUFACTURING CO., 

WHOliGSAIiE AND RETAIIi, 

415 WATER STREET, BALTIMORE, MD. 



I Tib® Wew 

GolQiQbk Bicycle 

Pedal 

is sure to attain great popularity 
as the best all around pedal that 
will be seen this season. 

Combining the lightness of the 
rat trap racing pedal with the ease 
and comfort of a rubber pad, it 
preserves the varied and excellent 
qualities of our 1893 pattern, and 
reduces its weight more than one 
half. It is undoubtedly the light- 
est, neatest, and handsomest Dedal 
ever attached to a bicycle. 
POPE A\PS. CO., 

Boston, /<ew YorK, 
' ■ ^ffitaay, JJattfOf <t. 

The beautiful CollC^^ppm^Cfe eim 
be obtaiued free at onr 'aj^iicieB,or we 
mailitfortwD two-c«nt jtampa. 



WESTMINSTER ABBEY. —AN IN- 

terestiHK bistory and description of this celebrated 
edifice. Contained in Scientific American Supple- 
ment. Nos. 948 and 949. Price 10 cents eacb. To be 
had at tbis office and from all newsdealers. 




STORAGE BATTERIES 

FOR LIGHT AND POWER. 

1500 Cells in SuccesBfnl Train Lighting Service alone. 

THE "AMERICAN" BATTERY 
received Highest Award at World's Fair, Chicago, 1893. 
No other battery, made in this country, received any 
notice whatever. 
The Ci:lebra.tbd 
"AMERICAN" PHONOGRAPH BATTERY 

is used for 

BnnnineFan, Sewing Uachlne & Dental Engine Motors. 

For Cautery, Electro-plating, liaborstory Work. 

AMERICAN BATTERY CO., 
33 South Canal Street, CHICAGO, Ilil.. 





BOLGIANO'S PERFECTIOK GAS IBON. 

Patent applied for, 1894. 



MANUFACTURE AND INDUSTRIAL 

Yalue of Aluminum Alloys.- By J. H. J. Dagger, F.I.C.. 
F.C.S. A very valuable and exhaustive paper on the 
alloys of aluminum, with tables giving composition, 
tensile strength, melting point, comparative tests, etc., 
of the different kinds. Contained in Scientific Amer- 
ican Supplement, No. 9 ■'S3. Price 10 cents. To be 
had at this office and from all newsdealers. 



STEAM PACKING 

Boiler CoTerings, MlUTjoard, Booflng, 
Building Felt., Liquid Paints, Ktc. 

DESCRIPTIVE PRICE LIST AND SAMPLES SSNT FRB& 

I H. W. JOHNS MFe. CO.. 87 Maiden Lane. N.Y. 

PRIIffTING INKS. 

The SCIENTIFIC American is printed with CHA8 
BNBU JOHNSON & CO.'S INK, Tenth and Lomoard 
Sts., Philadelphia, and fiiloie St.,opp.Dnane,New yprfc 
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